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One of the QL's problems was that
Sinclair couldn’t get the 0S and
Basic inmto the ROM Ralph Bancroft

- looks at the GST’s new 0S.

en Sinclair was planning the

WL, it followed a sound industry

practice of not relying on one

team for the desxgn of its operating
system. = -

A not partlcula.rly well known Cam-
bridge software house, called GST
Computer Systems, was commis-
sioned to write an operating system
(OS) to an exacting specification. Its
solution was a powerful multi-tasking
OS that had many of the features of
Unix yet, was capable of bemg put on
ROM. ... -

Unfortunately, 1t took up more than
32K of ROM space — the amount that
the QL designers had put aside for the
OS and the Basic language. Sinclair
went to a fall-back option of an OS
'designed by an in-house team to over-
come the space problem.

The rest, as they say, is history. Even
by cutting corners and leaving out a
few facilities, Sinclair's own staff
couldn’t squeeze the OS and Basic into
32K of ROM. As a result, the first QLs
that came out had an extra 16K ROM
cartridge hanging off the back.

GST has now released its OS under
the name 68K/OS for both end-users and
companies using the QL board in
their own products.

Features
GST’s 68K/OS is a powerful multi-
tasking operating system that owes its
origins to Unix and other minicomputer
operating systems.

The multi-tasking capability allows
you to run several programs at once.
How many depends on the size of the
program and available memory.

It also has a ‘pipe’ facility to transfer
data from one program to another.
Pipes can be used with ‘filter’ programs
that reprocess data. .

An example of their use is in text
processing. The output from a text
editor can be written to a named pipe
that transfers the data to a text format-
ter which in turn sends the final output
to a printer.

The microdrive filing system uses a
series of neat tricks to speed access
times. With regards to the QL, 68K/OS
supports screen windows a.nd bxb-
mapped colour graphics.

<+ Installation "
The operating system provided was
easy to install on a ‘dongled’ QL. The
dongle was removed and the two 68K/
OS ROMs subsituted for Sinclair’s

ROMs. For later versions of the QL,

GST will be providing a circuit. board
that plugs mto the mtema.l expa.n..lon
POT"- Dap

Documenta'aon

Thls is at times complex and confusing.
It comes in the form of a fat ring binder
and includes a substantial progra.m-
mer’s reference guide. g

“The detailed reference guide would
certainly be an essential aid to anyone
wanting to get to grips with the work-
ings of the OS. But I would have
welcomed a better presented intro-
ductory guide with illustrations and
screen shots for those who merely want
to use the OS to run progra.ms

In use

The difference between 68K/OS and QL'

SuperBasic becomes apparent as soon
as you power up. Instead of the usual
TV or monitor choice of the QL, 68K/
OS gives a choice of five screen for-
mats: four colour/85 columns for use
with monitors; four colour/80 columns
for use with monitors that tend to clip
the edges of the display output; four
colour/60 columns for use on TVs; eight
colour/42 columns for RGB monitors;
and eight colour/40 columns for use on
TVs. -

A little experimentation is adwsable
to find the best option for your particu-
lar set-up.

Selecting the screen format runs a
program called Adam, which is a
menu driven command program that
splits the screen into several multi-
coloured windows.

These windows display a command
line, default program menu (programs
on ROM or selected microdrive tape),
default data menu and the log.

This last screen seemed an unneces-
sary luxury. It lists all the programs
that have been run since you powered
up the machine and whether the pro-
gram runs have been suspended or
killed.

At the bottom of the screen is a

status line used to indicate the options
that can be selected usmg the functlon
keys.
" To use a microdrive tape it ﬁrst has
to be ‘mounted’. This is done by specify-
ing the ‘md:’ followed by the drive
number and then the directory name.
Once mounted its directory appears m
one of the screen windows.

" A program can be run by exther
writing it on the command line or
moving the cursor down the program
menu and hitting return. As befits its

- program.

origing 68K/0S files are referred to by a
comprehensive path name that in-
cludes device, - directory, name and
type. So a full path name could be
something like md:GST/date.prog.=".. -

. Fortunately, some of thse compo-
nents are optional and others are
automatically provided by the selection
of default values. And despite the com-
lexity of 68K/OS Esoon found it easy to
use and certainly more fnendly thansay
CP/Mor MSDOS. -t 5.5 g oe

Having loaded up more than one
program it is a simple matter of switch-
ing between tasks. For each program a
single line window appears at the top of
the screen. At times I found this
annoying, like when you wanted to use
the full screen for text editing or using
GST’s Draw program. However, it did
help in keeping track of whlch prog—
rams were stlll runnmg :

- Verdict
GST’s 68KIOS is the first aﬁ'ordable
operating system for personal compu-
ters . that combines professionalism
with functionality. It is also the operat-
ing system that Sinclair should have
made its first choice for the QL.

Being in ROM it is instantly avail-
able — no booting of disks required.
The limitation is that not all the
features have been squeezed into ROM.
Copy, Date, Format, Print and Rename
are all commands that are annoymgly
on tape and not in ROM. -

I would have thought that with GST
having to produce a plug-in card to
implement the OS on the QL, it should
have gone to the extra expense of adding
one or two extra ROM chips to make
these commands readily accessible.

Of course, the biggest drawback of
68K/OS is the complete lack of applica-
tions software. GST has released an
assembler and is pla.nning a word
processing program. It is also bundling
with the OS a text editor and temnal

However, the real test is whether
independent software companies re-
lease versions of their QL software to
run under 68K/OS. In the longer term
the operating system’s success depends
onwhetherother ma.nufacturers take up
the system.

In the meantime, keen machme code
programmers who want to turn their
QL into a proper multi-tasking micro
will find that 68KIOS is well worth the |
investment. "'-it:.-l - ]

Features .....
Documentation - 000
Performance - 00000
Overallvalue [T T}

.Name 68K/OS Appiication Operating aystem
Machine Sinclair QL Publisher GST Compu-
ter Systems Ltd, 91 High Street, Longstan-;
‘tion, Cambridge 0954-81991 Price 299.95 /
Assembler£39 95 Outlets Mail order. -
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looked just like the photos. Not surpris-
* 'ing perhaps but it leﬂ me a lmle at aloss for
what to do next.” :
¥ Without an up—to—date manua| l felt a bit
;_ hamstrung, so one of the first things | did
* was to Peek through the Rom to find the
keywords available. This proved to be very
useful and | have listed most of them below.

This list will connnue next week.

SuperBasicis by no means complete yet,
and may well change as time goes by —
this is presumably why no manuals were
sent out with the machines. However, it
seems unlikely that major revisions will be
made at this late stage so the list given
below should not prove too unreliable. The
program which | used to obtain the com-
mands is as follows:

: ﬁrst 1mpress:ons anda look at the SuperBas:c Hom oL ) ;. _'-‘

My first |mpressnon of the QL was that it

characters. The llst below glves my inter-

pretation of that listing. | have left out those -

“words” which appear most unlikely and
have marked those which | am most unsure
of. | have guessed the function of many of
the keywords so watch out for changes.

ABS (a) — Returns absolute value of a.

ARC (x.y.a,b,c) — Draws a part of a circle, | couldn’t
deduce what the last three parameters did.

ARC__R— Aversionof Arcusing relative co-ordinates?

AUTO n,m — Allows automatic generation of line
numbers from Line n m steps of m.

BAUD n — Sets baud rate n tor use with serial ports.

BECOMES n — Sets baud rate n for use with serial

ports.

BECOMES — Looks interesting but | couldn't get itto do
anything.

BEEP a,b,c.d,e,f,g,h — Sound. Can leave oft most of
the parameters for simple sounds.

BEEPING — Don't know. Tests to see it sound still being
generated?

100 BAUD 9600

110 OPEN #35j "SER1°

. TO 20050,

130 M=PEEK(N)

150 END FOR N

- 160 STOP

120 FOR N=15030 TO 15352,17161 TO 17216,19980

P . 26980 TO 27950,32210 TD 32240,34276 TO 344350

' 140 SELECT M=32 TO 128:PRINT #5;CHRS$ (M)}

Notice that | am showing off by using the
very useful extended versions of For, the
short version of Select, and the SuperBasic
terminator End For N. The program would
work perfectly happily with conventional
Basic statements, but | enjoy exercising
new-found programming skills. The num-
ber ranges in Line 120 refer to blocks of
Rom which 1 had previously noted as
containing things of interest, such as error
messages and commands, by listing
through the whole Rom to screen. Lines
100 and 110 set up RS-232 Port 1 for output
to the printer at a baud rate of 9600. Watch
out for Channel 5, however; | used it almost
continuously for output to the printer but 1
think that it is usually used for the sound
channel. You can use another number.
Line 140 restricts print-out to those charac-
ters which may be of interest, ignoring
unpnmable characters. -

The end result of mlS is a somewhat
jumbled listing of words and miscellaneous

COT {a) — Trig.

BLOCK n,x,y.w,h — Fill block in window n defined by
width and height at x,y.

BOOT, MDV1_B00T— Load and run program 800T
from Microdrive 1.

BORDER n,w,s— Sets up a border around window n of
width w, colour determined by s.

CALL n— Calls a machine code subroutine at memory
location n.

CHR$ (n) — Gives the strong with code n.

CIRCLE x,y,r— Draws a arcle at centre x,y of radius n.
May allow additional parameters e,a for eccentricity
(0 to 1) at an angle a i

CIRCLE__fR — Similar to CIRCLE but using relative
co-ordinates?

CLEAR n— Clears the variable space. it accepts nbut|
dont know what it does.

CLOSE #n — closes channei n.

CLS n — Clears window n.

CODE (a$) — Gives the Ascii code of the first character
of as.

CONTINUE — Resumes program running after break.

COPY a TO b — Copies a named set of data from one
channel to another.

COPY_N — Don't know.

COS (a) — Trig.

ACOS {n) — Trig. _

ACOT (n) — Trg.

. CSIZE w.h— Sets display character he:ght and width. |

couldn't get this to work.

* CURSOR nxy — Re—posmons the prmt locanon in

window n.
DATE — Gives stored date and trme Rumoured to be
DATES — T -;»- S _'
ADATE — ? T R

SDATE dmyhms - Resets internal clock.

DATA — Used to store variables-data within a program
(See Read). .

DAY$ (n) - Retums a day 01 the week conespondmg to
n.

DEFmne FuNction, DEane PROCedure — Start of
SuperBasic function or procedure.

DEG — Converts radians to degrees? b

DELETE — Used for deleting files on a Microdrive

cartridge.

DIM — For dimensioning arrays.

DIR “MDVn__" — Lists the files on Microdnive n.

DIV — Integer divide. (I'm suspicious that integers are
not implemented fully, if at all. | didn't have ume to
check).

DLINE — Deletes program lines. Can delete single lines
or blocks of lines.

EDIT n — Fetches line n for editing.

ELLIPSE x,y,r— May have more parameters, seems to
work as Circle.

ELLIPSE__R — Relative co-ords?

ELSE — Used in long torm of /f.

END FOR, END DEFine, END SELECT — Used as 2
terminator.

EOF — Used to send end of file marker to a given
channel?

ERRor — Probably not implemented yet, usually would
expect this to be used with On Error Goto, etc.

EXEC — To load a sequence of programs and run them
in paraliel.

EXEC__W — As EXEC but waits for 1st program to
finish before retuming to the command level.

SEXECS — Used to save Exec to Microdrive?

EXIT — To exit a program construct such as a Repeat

loop.

EXP (n) — Exponential.

FILL — Presumably fills a shape with colour. | couldn't
get any response.

FILLSS — ?

FLASH — Causes colour flashing in low-resolution
mode. .

FOR n = — Sets up start of loop with variable n taking
values defined by the remainder of the line. These can
be single values separated by commas and/or a
range of values to be stepped through.

FORMAT — For satting up blank Microdrive cartridges
for the storage of programs and data.

GOTO n— Transter 1o line n ot a program (frowned on
by SuperBasic).

GOSUB n — Start subroutine at Line n. )

HRESPR — f this is a command | don't know what it
may do. | was hoping that it might allow a high-
resolution copy of a window to be sent to a printer buti
couldn't get it to do this.

INK n — Sets foreground colour.

INKEY$ — Retums the character last pregsed at the
keyboard (or from some other channel). Watch out tor
this one, the keyboard works through a bufter and
INKEY$ gets data from the buffer. Thus if several
keys are pressed between INKEY$ the value retumed
will be the first key pressed and so on until the butter is
empty, not the current key being pressed (See
K : : =

INT (n) — Truncates n to leave an integer.

INSTREN — Not at all sure if this is a valid keyword.

INPUT — Allows mpui of data trom a specified channel
or the keyboard.

KEYROW (n) — The keyboard is set up as “rows" of
eight keys, this command retums a number indicating
the keys pressed inrow n. Does not work through the
bufter and so is useful for real-time applications.

LBYTES — Load machine-code from microdrive?

LEN (a$) — Length of a string.

LET — Start of a Basic assignment (optional).

LINE x,y TO xy — Draws a line from one point to
another.

LINE_R — A relanva version of Line?

LIST — Lists program lnes.

continued next. week “ O
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Key tothe QL —part 2

John Cochrane continues his look at the SuperBasic Rom

This week Il continue the list of key-

words available.

LOAD. — Loads a program from microdrive.

LOCal — Specifies a set of variables to be used within a
Define Procedure or Function which are separate
from any globally based variables.

LOG10 (n) — Log to base 10.

LRUN — Load and run a program from Microdrive.

MERGE —— Merge a program from Microdrive.

MISTake — Another intrigue with no answer from me.

MOD (n) — Modulus?

MODE n — Modulus?

MODE n — Sets display mode to high or low resolu-
tion. n=256 for low resolution, n=512 for high reso-
lution.

MOVE n — Turtle graphics. Move forward n units.

MRUN — Merge and run?

NET n — Used to define source/destination when
using Sinclair Net?

NEW — Clears program from memaory.

NEXT — Used as loop end in a For construct, can be
followed by additional statements and an End Forfor
a more complex structure than is available with other
Basics.

OPEN #n — Attaches a device to Channel n.

OPEN__IN — To input data as a pseudo-random file
from Microdrive.

OPEN__NEW — Sets up a pseudo-random (or possi-
bly true-random?) file on a Microdrive cartridge for
the first-time storage of data. Subsequent data
saves use Open.

OVER n — Not the same as Spectrum over.

PAN n — Moves screen n pixels to the right.

PAPER n — Sets background colour.

PAUSE n — Waits n times twenty milliseconds.

PEEK n — Value of byte at memory location 1.

PEEK__L n — Ditto for long-word (4 bytes).

PEEK_W n — Ditto for word (2 bytes).

PENDOWN — Turtle graphics. Commences drawing
sequence as turtle moves.

PENUP — Turtle graphics. Halts drawing sequence as
turtte moves.

PI—3.142 ..

POINT x.y — Plots a pixel at co-ordinates Xx,y.

POINT__R — A relative co-ordinate version of Point?

POKE n,m — Sets byte at memory loc1tion n to m.
POKE__L — Ditto for long-word (4 bytes).

POKE_W — Ditto for word (2 bytes).

PRINT — Send character data to screen or other spe-
cified channel.

RAD — Degrees to radians conversion?

RAND — Not implemented but exists as word in Rom.

RANDOMISE — Sets seed for random number func-
tion.

READ — Should read data from Data statements but
instead gives “not implemented” message.

RECOL — | don't know what this is but | see Andy
Pennell said something about colour palettes.

REMAINDER — Catch all at end of Select structure.

REMark — Starts a comment line.

RENUM n,m — Renumbers the program from the first
line to start from n and increment in steps of m.
Defauit 100,10.

REPeat — Starts a general program loop, terminated
by End Repeat, jumped out of by Exit.

RESTORE n — Sets line for the reading of data from
Data statements (See Aead).

PETRY — Don't know.

RETum — Jumps out of Procedure orFuNction.

RND (n,m) — Gives random number (0-1) if no para-
meters or random integer between n and m.

RUN n — Runs program from line n.

SAVE — Save program to Microdrive.

SBYTES — Save machine-code to Microdrive.

SCALE n — Sets scaling factor for plot commands.

SCROLL n — Moves contents of window up by n
pixels. Can define whole or part of a window for

o scrolling.

Elect — Structure for multiple-choice ramming.

SIN(n) — Trig. : e 9

ASIN(a) — Trig.

SQRT (n) — Square root of n.

STEP — Defines step interval in For range.

STOP — Terminates program execution.

STRIP — The provisional manual indicates that a
striple effect is available (fine matrix of contrasting
colours) but | did not test this out.

TAN (a) — Trig.

ATAN(n) — Trig. .

THEN — Used with /f. The provisional manual implied
that this need not always be used but | never tound
an occasion when it was not required.

TURN a — Turtle graphics. Tum clockwise through
angle a.

TURNTO a — Turtle graphics. Tum to absolute angle

a
UNDER n — If set to one then display all printed text
with underline until reset to 0.

VERS — ?
WHEN — Still to be implemented.
WIDTH — ?

WINDOW — Defines size and position of a screen-
display window.
XOR — Logical exclusive Or.

| am very glad to see Renum but would
like to see it extended to allow blocks of
program lines to be copied or moved from
place to place as well. It is possible to use

end of a listing! The Alt key is supposed to
switch between an insert and a replace
mode dueing line editing but does not.
There seems to be some obscure interac-
tion between some operations which can
cause problems, for example | had pro-
blems with On n=Remainder and Print
when used together.

Without a reliable manual it is difficult to
be sure that any problems that come up
are not the misuse of perfectly good func-
tions. Some things are obvious, others are
not. Along with the keywords given above |
also listed the error messages (“not imple-
mented” is a bit of a give away) and a list
of days of the week and months of the
year. Typing Print DAY$(3) gives a print-
out of “wed”. Typing Print MONTH$(4)
gives an immediate crash.

The QL is not a spectacularly fast ma-
chine, at least not as fast as | had been
hoping. It compares favourably with the
Apricot (as an example of a contemporary
16-bit microcomputer) when running cal-
culations but the display is slow — very
comparable to the Spectrum. This is no
doubt partly due to the windowing and sca-
ling facilities but is a bit of a let down. | am
told that Sinclair Research are trying to
speed things up but by how much | do not

Dline with Renum and Microdrive Saves to
move blocks of program around but this is
a little long-winded. The Trace command
mentioned in the provisional manual has
not been implemented (along with Step)
which is a great pity, especially as the pro-
grams which | write tend to attract bugs
like nobody’s business. Turtle graphics are
a bit of fun, it will be interesting to see if
Sinclair provides the hardware add-ons to
drive real turtles.

There are one or two bugs present in the
machine, which unfortunately make it very
difficult to do much more so far than play
around with SuperBasic. For example,
using the string-slicing features so beloved
of previous Sinclair Basics can lead to pro-
gram crashes, as can trying to enter a
program of more than about 300 lines, as
can trying to list a line of more than about
90 characters, as can letting the infuriating
automatic-listing-on-line-edit run to the

know. Also, the Microdrives got slower and
slower as the program size increased.
They work through some form of buffer,
which makes some operations very fast —
much faster than floppy disc operations —
but | suspect tht the buffer size is not cor-
rectly set which leads to additional delays
as either data is read into and out of me-
mory or the buffer is expanded.

This brings me to a rather important ob-
servation. | was expecting so much from
the QL that | was inevitably disappointed
with the machine when | at last got my
hands on one. This was not rational and it
is only now that | have had time to sit back
and think about it that | appreciate the
value that is offered by the beast.

To pull my thoughts together. The lack
of programming speed and the number of
bugs still remaining is disappointing, but
the facilities offered by the SuperBasic lan-
guage are comprehensive.
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An obvious answer

SuperBasic has many of the powerful features of Pascal inc
recursive techniques. Alan Turnbulltakes alook -

ne of the most interesting and useful
features of the QL for me is its struc-

tured programming. i gl =

I have been used to programming in
Pascal for several years, but now I can get
most same features in QL SuperBasic —
although the data structuring facilities of
Pascal are not available on the QL.

As well as structured loops, the program-
mer can construct procedures and func-
tions, totally transparent in purpose to the
user — just as in Pascal, and use them as if
they were part of the SuperBasic language.

A special class of procedures and func-
tions — referred to as ‘recursive’ — are of
-articular interest to programmers. A re-
_—ursive object is one which is defined
partially in terms of itself. Recursion is not
the same as one of those ‘circular’ argu-
ments you start in the pub when you have
had one too many! In describing an object
recursively, we begin by describing a
simple case directly. Solutions to others
more complicated are then found in terms
of the solution to the simple case.

Unfortunately, early programmers, espe-
cially Cobol programmers in the 1960's,
looked upon recursion as an ivory tower
plaything and ignored it. But recursion, if
used wisely, can give the most obvious
solution to a complex problem.

Consider the mathematical definition of a
factorial The factorial of n written as nl, is
defined as the product of all integers from n
down to 1. For example 6! =
Bx5x4x3%x2x 1. There is also a special,
so-called ‘base case’, 0! = 1, which is
defined to be true. -

From this a recursive definition of facto-
ral can be formed. Factorial(@) = 1 and
factorial(n) = nXxfactoirial(n-1). A SuperBa-
sic function can be written directly from this
definiion — it is shown in Fig.l. Note that
the SuperBasic definition looks just like the
mathematical definition.

199 REMark Factorial function for
the Sinclair Gl

118 REMark July 12354, Alan

129 Turmnbull

128 DEFine FuNction FRCTORIALI M

149 IF n=9 THEH

1S9 RETurmn 1

169 ELSE

179 RETurn nkFARCTDRIALCN=1)

139 END DEFine FRACTORIAL

s

ack(m,) = ack(m-11) . .

orma>=0

implement this function. Just try to imple-
ment it in Basic on the ZX Spectrum! Indeed,
the only way to do it would be to explicitly
use a stack and even then, problems of
variable clashes would arise.

iBB REMark Ackermann’s Function
for the Sinclair GL

118 REMark 1984, Alan Turmbull
120 : .
130 DEFine FuNction RACK(m,n)>

140 IF m=3 THEN

1858 RETurn n+l

160 ELSE

i78 IF m<>@ AND n=a THEN

180 RETurn ACKCm=1,1)

190 ELSE R
209 RETurn ACKC(m=1,ACKC(m,n=1))
218 END IF

229 END DEFine ACK
Fig 2

BEGIN

luding

ackima) = ack(m-Lackma-1) .

. Fig. 2 shows a SuperBasic listing to

Fig 1

From this start with an easy and well-
known example, one can progress quite a
long way. Strictly for the mathematicians
among you a function exists called Acker-
mann's Function which is used mostly to
illustrate recursion to students! It may be
summarised as follows:

ack(d,n) = n+1

Onto procedures and Fig. 3 shows a
SuperBasic procedure to sort a numerical
array. So what?, you may say. Well, this
sorting algorithm is different from the ones
you will be used to. For a star, it is not the
good old ‘bubble sort', which is thrashed out
in many articles and secondary school
computer studies courses.

IF s contains more than one element THEN

. BEGIN -

choose the median element x from s,

. . partition s into sequences sl, s2 and s3

. with elements s

; less than or equal to x, equal to x and
.greater than or equal to X;
quicksort(sl); P L
quicksort(s3) - .. Rl e

END = ; N . T bl R g s L
To call the procedure, you should state its
name in a SuperBasic statement, with three
parameters: the array you wish to sort, the
lower bound of the array and the upper
bound. A typical call to sort an array
dimensioned as DIMension array-1(100)
would be quicksort array_l,1,100

In Fig. 3, note that LET statements are
used throughout. SuperBasic defines the
keyword LET to be optional but I have left it
in to aid clarity. The Pascal Repeat/Until and
While/DO loops are both replaced in Super-
Basic by the REPeat/ExivEND REPeat
construct. ;

It is easy to see that the While and Repeat
constructs in Pascal, and the REPeat
construct in SuperBasic compare in the
following  manner:

WHILE (condition) DO REPeat (loopname)

BEGIN IF NOT (condition)
THEN EXIT (loopname)
statements statements
END; END REPeat (loopname)
REPEAT REPeat (loopname)
statements statements

UNTIL (condition); IF (condition) THEN

EXIT (loopname)

198 .REMark QUICKSORT algorithm for
the Sinclair GL
112 REMark July 1984, Alan Turnbull
120 :
138 DEFine PROCedure QUICKSORT
Carray, left.right)

148 LOCal {, ], median, temp

158 IF leftiright THEN

160 LET i=left:LET j=right

17@ LET medianmarray(left+right)

DIv 2>

188 REPeat main_loop

198 REPeat expand_s1

200 IF array(i)>=median THEN
EXIT expand_s!i

210 LET i=i+l

228 END REPeat expand_sl

230 REPeat expand_s3

END REPeat (loopname)
240 IF arraw))<=median THEN
EXIT expand_s3
259 LET Jmj=-1
260 END REPeat expand_s3
279 IF i<=] THEN
280 * LET tempmarragli)d
296 LET arraycidmarraycj)
308 LET array ))stemp
310 LET isi+l
328 LET jm)-1
330 END IF
340 IF 1>J THEN EXIT main_loop
3Jse END REPewat main_loop
368 IF left<) THEN QUICKSORT
array, left, &
378 IF i<right THEN QUICKSORT
array, i,right
38@ END IF
398 END DEFine QUICKSORT
Fig 3

It is ‘Quicksort, developed way back in
1962 by Professor Tony Hoare at Oxford
University. Why have you not heard much
about it, then? The answer lies in the fact
that a good many Basic dialects cannot
support the concept of recursive proce-
dures and functions, and local variables.
BBC Basic can, and so too can Sinclair QL
SuperBasic. So the six-month wait was
worth it, after all!

The algorithm may be summarised in
English as follows:

PROCEDURE quicksort(s)

Note that the Quicksort algorithm is very
fast (subject, of course, to the speed of the
system it runs on) and that it may be used as
a direct command or as a program state-
ment. This could perhaps, be a procedure
you may wish to place in a file called Boot,
on MDV_l], so that upon the QL bootstrap-
ping, it loads the procedure into memory
ready to be used. This way, one could
develop a QL turn-key system!

I hope this article proves to be a good
introduction for readers to the concept of
recursion ln programming. Q
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The Rom approach

Alan Turnbull reveals the dark secrets of the QL ROM

ne of the first things the new QL

owner must surely do is examine

the read-only memory (Rom) of his
or her machine and find out how the whole
thing works.

With the Sinclair QL, this may prove
difficult as there are at least four versions of
the machine in existence: code-named ‘FB’,
‘PM, ‘AH and the latest, ‘TM.

Version ‘'FB' was in a sorty state with Rom
bugs too numerous to mention. Version ‘PM
was a vast improvement but, Sinclair said,
‘AH' was to be the final Rom.

As ever true to their word, Sinclair
brought out a new Rom called ‘M, which
“puts right all major Rom bugs, implements
muiti-tasking and makes SuperBasic much
faster’. Apparently, all customers will be
offered an up-grade to this version by a
strict ‘recall operation’ which involves you
posting your precious QL off to Camberley,
and Sinclair engineers plugging in the new
Rom chips.

Meanwhile, if you are lucky enough to
own the quite respectable version ‘AH (and
youmnﬁndombytvpmgPRBVTVERSax
your console), this article may prove very
useful if you want to reveal the dark secrets
of the QL Rom.

The program in Figure 1 givesa tabulated
‘dump’ of two special tables in the QL Rom.
The first table, residing at address 26652 in
version ‘AH, lists all command keywords

and their run-time module address. The
second table at address 27328 lists all
functon keywords and their run-time mo-
dule address.

Each table is held identically in the
following format:

ynumber of entries«

Jfirst module address offset«
,number of characters in first keyword:«
»first keyword«

»second module address effset: .
,number of characters in second keyword«
»second keyword:«

and so on

The SuperBasic procedure Tabulate in
Figure 1 automatically tabulates on the QL
screen any table held in this format, given
its start address. Suitable alteration wil
allow output through the serial ports to a
printer.

The output from the program is shown in
Figure 2 and consulting this list and looking
through the Rom routines at the addresses
given may reveal many secrets.

For instance, any of the commands which
take zero or optional parameters, such as
Run, List, Renum, Pause, etc, may be called
direcly from SuperBasic using the Call

command! For example, to list all of th
current program in memory type Call 28036.

In fact, if you wish to call your own
machine-code routine in Ram from Super-
Basic, you should make sure the MC68008
data register D0 holds zero before doing a
RTS. Also, A6 should not be altered: it is
used by SuperBasic and QDOS as a pointer,
similar in function to the IY index registeron
the ZX Spectrum.

1f DO holds a number between 235 and 255
inclusive, the QL will use this as an error
number. DO = 235 gives ‘Bad line”, 236
gives “Read only”and soonup to 2585, which

gives “Not complete”.

Calling routines like List is of no direct
benefit — just illustration. But given these
Rom routine addresses, the adventurous
programmer could find out how to Load and
Save Microdrive files or draw ellipses from
machine code.

It must be noted, however, that whilst
some of the command routines may be
called directly, the function routines cannot.
This is because the result of each functon is
placed in an area of Ram analogous to the
ZX Spectrum's ‘calculator stack’, ready for
picking up by the expression evaluator, and
hence no return is made to the SuperBasic
user.

It is hoped, nonetheless, that readers will
find the routine and output presented in this
article useful and that they, tco, will delve

190 REMark Program to rabulate routine ad
119 REMark (c) COPYRIGHT August 1984,
120

130 MODE S12

148 CLS

158 CSIZE #9;1,1

160 PRINT #8;"Use CTRL & F3J keys together
170 UNDER 1:CSIZE 2, 1:PRINT "COMMAND ROUT
180 PRINT

190 TRBULATE 26632 (26274)

200 PRINT

218 UNDER 1:CSIZE 2, 1:PRINT

220 PRINT

230 TRABULATE 27328 (2 7/_(00)

240 CLS »9

2%8 PRINT #3:"Program finished o.k."

260 CSIZE #0;9,0

279 3TOP

280

230 REMark Procedure %O tabulate ROM tabl
ze9

310 DEFine PROCedure TRBULRTE(table_aadre
320 LOCal padcxngs.nunner_of_cntrxos,RUH_
rt‘l,numblr_of_cnar:ctars,ktguord_cnaract
330 LET padding#=FILLSC" *,120

340 LET
279 LET Ron_1ddre=s=tablr_1doross¢2

358 FOR entry_number=1 TO number _of _entri

a3y EMD FUR entry_number
=09 FRINT
=19 END DEF ine TRBULATE

_into the secrets of the QL Rom. Q

dresses 1n GL ROM.
Alan Turmnbull.

as ‘toggle’ to pause output.”
INE RDORESSES":CSIZE 3,8:UNOER 9

(TIm)

“FUNCTION ROUTINE ADDRESSES™ : CSIZE ©,0:UNOER @

(JM)

£ P
lddrtss,nntrg_numbtr.offscc,routlnt_lad
er

numocr_of_intrxrs-PEEK_H(table_;ddrts:)

es

ot ) LET o f3et=PEEK_W(ROM_adaress >

280 LET rout1nt_address=ﬂ0ﬂ_address*off:.c

390 CET ROH_xadressspon_ldcrass*a

429 LET numotr_of_cnlra:trr?’PEEK(RDH_deress)

419 LET ROM_31ddres3=ROM_iddress+l

429 FOR keyword_character=l TO0 number _of _characters
4320 PRINT CHRSC PEEKCROM_address ) )

440 LET ROM_address=ROM_aadrass+l

450 END FOR keuword_charactar

4€9 PRINT paddingstl TD 12-number_of _characters):
47 [F PEEK(ROM_adaress )=A THEN LET ROM_address=ROM_iddress+l
4539 PRIMT routine_iddress, ki

Figure 1

COMMRKND ROUTINE RDORESSES

PRINT 28526 RUN 38232 STOP 30334 INPUT 28584 WINDOW 30646
BORCER 9534 IMK 28364 STRIP 28368 PRAPER 28372 BLOCK 30660
PAN 23406 SCROLL 28419 C3IZE 24776 FLASH 26026 UNDER 26029
OVER 26043 CURSUR 24732 AT 24206 35CALE 26100 POINT 26118
LINE 26136 ELLIPSE 25168 CIRCLE 26159 ARC 26248 POINT_R 26122
TURN 30416 TURNTO 304908 PENUP 2p474 PENDOWN 38478 MOVE 30492
LIST 29926 OPEN 25926 CLOSE 25892 FORMAT 2%714 COPY 25748
COPY _N DELETE 25570 DIR 25576 EXEC 25246 EXEC_W - 25250
LEYTES SEXEC 25414 3BYTES 27413 SAVE 25964 MERGE 308279
MRUN LORD 38312 LRUN 30319 NEW 39329 ELEAR 30229
OPEN_IN  2%930 OPEN_MEW 25934 CLS3 29492 CALL 24540 RECOL 29526
RANDOMISE 23313 PAUSE 2849@ POKE 28526 POKE_W 28534 POKE_L 28340
BRUD 24308 BEEP 24268 CONTINUE 30484 RETRY 309394 READ 2%200
NET 28326 MOCE 28308 RENUM 29623 DLINE 28086 SOATE 25086
ROHTE 24936 LINE_R 26140 ELLIPSE_R 26164 CIRCLE_R 26154 ARC_R 26244
AUTO 29%82 EDIT 29573 FILL 2=999 WIDTH 30624

FUNCTION ROUTINE ADCRESSES

ACOS 29860 ACOT 30856 ASIN 38872 ATAN 39873 COS 30884
cat 20890 EAP 20896 LN 30902 LOG19 30908 SIN 30914
SQRT 30920 TAM 20926 DEG 30932 RAD 3@938 RNO 31019
INT 31119 ABS 39979 PI 31096 PEEK 31134 PEEK_W 31142
PEEK_L 21152 RESPR 21136 EOF 31220 INKEYS 31274 CHRS 31260
CODE 31476 KE(ROW 31514 BEEPING 31208 LEN 31456 DIMN 31516
OAYS 31599 DHTE 31596 DRTEY 216849 FILLS 31379 VERS 31238

Figure 2
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Pirate
copies

ince reading your article in

the August 30 issue concer-
ning pirated software in Portu-
gal ] have realised that most —
if not all — of the software titles
are pirate copies.

The problem with software
in Portugal is price. If the
software companies were legi-
timate the programs would
reach Portugal at astronomic
prices. To put things in pers-
pective, for £6 here we can go
to the cinema six times or have
two substantial dinners at a
good restaurant.

At those sorts of prices, I
doubt if the software compa-
nies would sell much software.

If the software companies
reckon they are losing so
much money in my country
because of piracy, why don't
they join together and compete
with the pirates on price.

Ancther reason is that, for
anyone making a home tape-
to-tape copy, there is no esta-
blished mechanism whereby
the copier can send a donation
to the relevant software house.
Many of the programs out here
are not easily obtainable as a
legitimate title.

Since your August issue I
haven't purchased any more
pirated copies or made home
copies without sending a letter
to the company concerned.
The one program I did copy, [
sent a letter to the software
house concemed, but I am still
waiting for reply.

Fernando Hugo Dias De
Oliveira

POBoxf35

2700 Amadora
Portugal

QL versus
BBC

o...According to Phil Rogers

in Peek & Poke, October 12
issue, the QL is more powerful
than the BBC.

The BBC is old-fashioned
because it has too many chips?
I suppose Phil Rogers will soon
be going around telling
youngsters that main-frame
computers are old-fashioned
because they have too many
chips as well. Sinclair has the
idea that everything he can'tdo
in hardware can be got round
using software. I don't mind. If

he wants to go ahead and
produce a 16-bit computer
which operates at the speed of
a 7-bit then he can go right
ahead. It's fine by me.

The BBC micro is faster than
the QL mainly because it has
more chips inside it. The QL, on
the other hand, is the slowest
16-bit computer I have ever
come across. And the QL is a
lot more powerful? Ever heard
of expansion — little things like
780, 6502 and 16-bit second
processors and Unicorn? And,
what about the QL's windowing
facility and multi-tasking? I'd
be interested to see one QL
program which uses windows
and multi-tasking.

One day in the future (Sin-
clair’s favourite word), Sinclair
Research will produce a
computer that will actually be
expandable.

Jagdeep Sandu

2 Bulls Bridge Road
Southall

Middx

A proper
keyboard

What is this I hear? A
spokesman for Uncle
Clive saying ‘Sinclair Research
are listening to all the people
who say that the Spectrum
needs a good keyboard? Does
it really take two years for them
to hear?

If your needs dictate that you
should have a proper key-
board then there is already a
good choice of add-on ‘profes-
sional’ keyboards available for
the Spectrum at prices ranging
from £30 to £80.

As a Spectrum owmner [ -

s/would like the

to see

Spectrum+ do well — its a

good machine with lots of ex-

cellent software. But somehow

1fear that Uncle Clive may have
opened his ears too late.

J Jago

Flat 4

238 Royal College Street

London NW1

Forgotten
QL owner

ave I been forgotten? I

have a QL (I suppose I
should be grateful for that) but
it is stll with the monstrosity
stuck in the back.

No recall letter has yet been
received from Sinclair and as
they were due to have recalled
all the ‘dongled’ QLs by the end
of August | am beginning to
wonder if they have lost my
address.

Is there anyone else in the
same boat? I was patient
enough waiting for the ma-
chine with all its faults — how
much longer must I wait for the
corrected version?

nr Grimsby

S Humberside

According to Sinclair, all the
Rom refit vouchers should have
been sent out weeks ago. If for

some reason yours has gone
astray you should get in touch
with Sinclair's Customer Ser-
vices Department and ask to

be sent another voucher
straight away.

‘Spectrum

versions

am writing in response to M

Payme's letter printed in the
August 2 issue, concerning Phil
Rogers’ article about deterrmu-
ning the different versions of
Spectrums.

By using Print In 16602, 255 is
returned if the Spectrum is an
Issue 2, as my micro is. If,
however, Interface 1 is fitted
then 63 is returned. Issue 3
Spectrums return - 1891 when
Interface 1 is connected. Final-
ly, Issue 2 Spectrums give a
figure of 0 if the Protek joystick
interface is connected.

" 1-7NOVEMBER 1984

> C E Baker
Richard Chambers Wordsley
21 Chadwell Springs Stourbridge
Waltham W Midlands
c— it
[ Dark secrets of the QL /
lan Turnbull's article re- 26724 and at Line 230 put
vealing the dark secretsof ~ Tabulate 27400. The resulting
the QL Rom was written for an  print-out for the JM QL is given
AH version QL. in the table.

For the ]M version — Print 1
Ver$ gives M when typed in — B ] White
then change Alan's program so Wu_za]
that, at Line 190 put Tabulate Merseyside
‘ COMMAND ROUTINE ADDRESSES

PRINT 28662 RUR 30322 sToP 30424

INPUT 28660 WINDOW 30736 BORDER 30774

INK 28440 STRIP 28444 PAPER 28448

BLACK 30750 PAN 28482 SCROLL 23486

CSI2E 24828 FLASH 26098 UNDER 26092

BUER 26120 CURSOR 24804 AT 24878

SCALE 26172 POINT 26190 LINE 26208

ELLIPSE 26232 CIRCLE 26232 ARC 26312

PBINT.R 26194 TURN 30506 TURKTB 30498

PEHUP 30564 PEHDOWN 30568 MOUE 30582

LIST 28112 BPEH 259983 CLOSE 23964

FORMAT 25786 copPy 25312 COPY_N 25816

DELETE 25642 DIR 25648 EXEC 25318

EXEC.W 25322 LBYTES 25432 SEXEC 25486

SBYTES 25490 SAVE 26036 MERSE 30360

MRUN 30370 L3ARD 30402 LRUN 30408

NEW 30420 CLEAR 30310 BPEN_IN 26002

OBPEH_HEW 26006 cLS 28478 CaLL 24612

RECOL 29626 RAHDOMISE 29408 PAUSE 28566

POXE 23602 POKE_¥ 28610 POKE_L 28616

B8AUD 24380 BEEP 24440 CONTIHUE 30494

RETRY 30484 RERD 23272 HET 28412

MOOE 28384 RENUM 29714 DLINE 28082

SOATE 25078 RDATE 25058 LINE_R 26212

ELLIPSER 26236 CIRCLE.R 26236 ARC_R 26316

AUTE 29672 EDIT 29668 FILL 26062

VIDTH 30714

FUNCTION ROUTINE ADDRESSES

ACOS 30950 RCOT 30956 ASIN 20962

ATAN 30963 cos 30974 car 30980

EXP 30986 LN 30992 LOG10 30998

SIN 31004 SQRT 31010 TAN 31016

OEG 31022 RAD 31028 RND 31100

INT 31200 ABS 31060 Pl 31186

PEEK 31224 PEEK.W 31232 PEEK.L 31242

RESPR 31276 ESF 31310 INKEYS 31364

CHR$ 31450 CODE 31570 KEYROW 31708

. BEEPING 31298 LEN 31548 DIMN 31610
oavs 31784 DATE 31690 DATES 31778
] FILLS 31468 UERS 31348
e
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Calling long distance . . .

Your Spectrum & QL should be talking to each other. ..

tis a fair assumption to make that most of
the owners of the QL, like myself,
already own a ZX Spectrum and have
progressed from that machine rather than
purchasing the QL as their first computer.

People in this situation will, most proba-
bly, want to take full advantage of the QL
and ZX Spectrum networking faciliies —
Qlan and ZX Net, respectively.

This article, then, introduces a routine for
use with the following minimum equipment:
a Sinclair ZX Spectrum, a Sinclair X
Interface 1, a Sinclair QL, and a ZX Net/Qlan
networking lead.

The routine, when loaded into the QL, will
enable the sending of ZX Spectrum pro-
grams over the network and the saving of
them on QL Microdrive, with simple
conversion done as well

The program at the heart of it all can be
seen in Figure 1. It receives listings of
programs (ie, files generated by the Basic
command List) from the ZX Spectrum,
converts their format and sends them to QL
Microdrive mdvl, ready for subsequent
loading and editing with the QL commands:

Load mdvl.file name« and
»>incremente.

Upon running the program in Figure 1 on
the QL, you will be presented with a title
screen and prompt: ‘Enter the name of X
Spectrum Program?, to which you should
reply with the name of a file tobe generated
on QL Microdrive mdvl, and by which you

Edit »starte,

_ wish the program to be called.

A file with this name will be generated
and you will be prompted with the message:
Receiving and accessing Microdrives'. At
this point, you should have the program you
wish to send loaded into the ZX Spectrum
and execute the direct commands listed in
Figure 2.

A delay will follow, the duration of which
will depend on the length of the program to
be received, and the QL Microdrive will
whizz around quite a lot. The whole process
is completed when the QL display reads
“Reception completed’, the flashing cursor
re-appears and the QL Microdrive mdvl
stops.

The process can be checked by execu-
ting on the QL the command: Copy mvdl-

Alan Turnbull shows how

/
»file name« TO scr., whereupon the listing

will be displayed on the QL screemn. The
ultimate test is the Loading of the file as a
program from mdvl. You wil find in
practise that a lot of program lines will have
the keyword Mistake inserted in them. You
will have to go through the program with the
multiple edit command, changing obvious
syntax violations. The most common will be
that of having no brackets around argu-

_ments for functions.

The program in Figure 1 has a set-up
procedure that places expansions of the

: keywords in an array. Certain keywords on

the ZX Spectrum fo not work on the QL.
these have been prefixed by ZX., so that you
may, if you wish, give definitions for them in
Def Fn and DefProc constructs. where
appropriate, keywords have been changed
to their new name. )

Obviously, only limited conversion can
be done because of the great difference
between the computers. You will be ama-
zed, however; at just how many of your
simple ZX Spectrum programs will travel
across to the QL.

18@ REMark ZX Spectrum/QL Program converter
119 REMark ¢e)> July 1984, Alan Turnbull
128 MODE 256

138 PAPER 1

1438 INK 7

159 FOR channel=@ TO 2

160 CLS #channel

178 END FOR channel

18@ SET_UP

19@ CSIZE 9,1

288 AT 8,2:PRINT "2ZX Spectrum ";

CHRSC 189>;" AL Program Convertzr

218 AT 2,7:PRINT "<c) 1984, Alan Turnbull"
220 CSIZE 2,9

230 FOR e=2.5 TO @ STEP =3SE-2

240 FILL 1

250 INK RNDCQ TO 7D

260 CIRCLE 89,35,39,,0

278 BEEP 32767,9,2,4,3,16

280 FILL @

298 END FOR e

308 INK 7

318 INPUT #8; "Enter name of ZX Spectrum program:"&tHRS(la);Filés
320 NET 2

338, OPEN_IN #4,neti_1

340 OPEN_NEW #5,"mdvl_"&file$®

350 CLS %9

363 PRINT #0,"Receiving and accessing Microdrives"
379 REPeat receive

380 IF EOFC(#4) THEN EXIT receive

399 LET received_bytes=INKEYS$(#4)

4009 LET received_code=CODE(received_bytes$)
4108 SELect ON received_code

420 = 32 TO 127

439 PRINT #5,received_byted;

440 = 13

450 PRINT #5,CHRSC18);

460 = 165 TO 253

470 PRINT #5," ",

480 LET char=1

490 REPeat send_ch

1% 1] LET chs=tok¢n$(received_code—165+l,char)
510 IF che=".," THEN EXIT send_ch
520 PRINT #35,chs;

5308 LET char=char+l

4@ END REPeat send_ch

550 PRINT #S5," ",

Continued over the page
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S60 END SELect

S78 END REPeat receive

S8@ CLOSE #4 !

598 CLOSE #5

680 CLS #0

619 PRINT #0, "Reception completed”

620 STOP

630 :

640 DEFine PFOCedure SET_UP

653 LOCal cr.des

660 DIM token%(91,1S5)>

670 RESTORE

680 FOR codes=1 TO 391

99 READ tokens(codes?

780 END FOR codes

718 END DEFine SET_UP

728 :

T30 DATA "RHD.", "IMKEY®.","PI.","2¥_FN.","ZX_POINT.","2¥_SCREENS.", "ZX_RATTR.","A
T.%,"ZR _TAB: ", "ZR_VALS: ", "CODE "

748 DATA "ZKX_YAL.", "LEH.","SIN.","CO3.","TAN. ", "ASN. ", "ACS. ", "ATH. ", "LN. ", "EXP. "
7S8 DATA "INT.","SART.","ZX_SGM.","ABS.", "PEEK.", "ZX_IN.","2¥_USR.", "ZX_STRS.", "
CHR%. ", "NOT."

760 DATA "ZX_BIN." . "OR.","RAND.","<=.",">=.","<>,","2x_LINE. ", "THEM. ", "TO. ", "STEP

779 DATA "DEFine FuMction.","DIR.","FORMRART.","COPY.","DELETE.", "OPEN #.","CLOSE
#.","MERGE.","ZX_VERIFY.","BEEP. "

738 DATA "CIRCLE.","INK.","PAPER.", "FLASH.", "ZX_BRIGHT.", "ZX_INVERSE.", "OVER.", "
ZY_OUT. ", "2X_LPRINT.", "2¥_LLIST." ‘

798 DATA "STOP.","READ.", "DATA.", "RESTURE. ", "NEW. ", "BORDER. ", "CONTINUE.","DIM.",
"REMark.","FOR."

8880 DATA "GO T0.","GO SUB.","INPUT.","LORD.","LIST.%,"LET.", "PRUSE.", "HEXT. ", "PO
KE.", "PRINT." :

3189 DATA "POINT.","RUM.","SAVE.", "RANCOMISE.","IF.","CLS.","LINE.", "CLEAR. ", "RET
urm. ", "ZA_COPY. "

FIGURE 1: The 2Z¥% Spectrum = QL Program Conwerter.

FORMAT "m";1

OPEN #4;"n";2

LIST #4: CLOSE #4

FICURE 2: The direct commands tor the I¥ Spectrum.

Can you destroy the wicked wizard of castle Cavelon? Only
after negotiating the six leveis in his castle. Collect all the
door pieces before you can attain the next level. Help is at
handinthis all thnlls, all action. real arcade game. when excalibur appears, achieve
indestructaoility.

27 levels of increasingly difficult real
arcade action. Based on the game
Bongo, you must avoid the chasing
dinosaur. pterodactyls. falling
rocKs, native spears and bounang
Bongos. Negotiate rope bridges
and erupting volcanoes. picking
up the treasures of a lost
civiisation as you go - and
finally cage the dinosaur -

BMXSTUNTS

BMX STUNTS Based on the onginal arcade game this action
packed game challenges your skill over six lests. straight
race. wheelie, ramp jump. slalom, bunny hops and the
ulumate testovera V.W. beetle in the Beetle nde.
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Open Forum is for you to publish your programs and [deas. Take care"
that the listings you send in are all bug-free. Your documentation should
start with a generat descrip’aon of the program and what it does andthen :

Windows

windows will be opened, one in each
corner of the screen, covering the whole of

on QL

This program is designed to illustrate the
Window facility on the QL. Four new

the display area. In each window a different
type of graphical pattern is drawn; these
patterns are described below.

In the top left hand cormner, filled circles

are drawn at random positions in random
colours. In the top right hand cormer filled
squares are drawn at random positions in
random colours. In the bottom left hand
corner filled ellipses are drawn and in the
bottom night hand window filled triangles
are drawn at random positions in random
colours. A border is also set up around each
window.

The program will Run indefinitely, and
should be stopped by pressing Ctrl and
Space together.

100
110
120

REMork WINDOWS BY ANDREW FILBY

DPEH#S, scrr_

25ex12

ga0x0

PRPER®S -

D:CL3SH#S

130
140
150
164
170
1ED
190
200
2113

.‘)‘:JD

220
2410
250
2&0
270

INK#S5-7

BORCER#S,15-1
SCRALE#S.100.0.0

DFEN#E, sor_256x128aZ5Ex 128
[NK#5 1)
PRPERKR 21 CL5#5
BORDER#6,15.3
SCRALE#S-100.0s0
DFEN#T,scr_2S6x12
[MK&T-1D
PAPER®T -T2 ILI#Y
BURDER#T;]S:B
SCRLE#TA1l00:20.0
DFEN#E, szr_ ”55/176ﬂ0 <12
[NK#3.0)

gaZsex0

\
e

2&0
290
300
310

320
320
340
3E0
3ED

PRPER#3.3:CL5#3
BORDER#E&, 15.5
SCALE#3-100-0.0

[NK T:CURSOR 40.103:FLASH 1:

LASH O

REPeat locoe
window_1

ZE 3:1:PRINT"WINLOWS EY ANDREW FILBY“:F

window_
window_

-
=
<
KA

<8

windouw_
3TD END REPeat tocP
380 DEFine FROCaedure
390 [MK#S.RNDYD TO
O SO»sFILL#S,0

400 EMD DEFine

410 DEFine FROCedure

J S50).RND-RNDCOQ TO
500 END DEFine

C2wPIhoe

windo bl__ 1
TITFILL#E,1

CLE#5.RND(D TO

windeow_2

FILL#2.0

1335,

RHDOD TO 1S0OY.RNDO T

G20 FILL#S,1: INK#E,.RMDCO TO TO:a=RND:Q TO LOGa s 1=RNDCO TO 143):LINE#S.1.9 T
O RHDCD TO 19483-RNDCD TO 100> TO RMDCO TO 1d2) . ENDCO TO 100> TO l-a:FILL#G,
D 3

9&0 END DEFine

4¢) DEFine FROCedure window_3

450 A=RMOCD TO 1003:w=RNDBCD TO 18%):e=RNDCD TO TOO !

460 INKHT-RNDCO TO THsFILL#T>1:LINEHT.1-3 TO 1.3+= T l+Rsa+e TO l+e.3 TO 1
:q:FILL#'I’sD

47N END DEFine

4€) DEFine FROCedure wirndow_9g

990 FILL#E,. 1t IMK#S, RMDCQ TO TIICIRCLEWS.RNDCD TO 1432-.RND.D TO 1003 RHDCD T

Windows
by A Filby




characters on your. QL.

w i
.1,' * =2 .

he QL and the Spectrum are meant to
be complementary machines and are
not intended to compete wuh each
other Lo ARt * T

ou:%f the QL's SuperBasic.” * .= "

relanvely easy to create user-defined gra-
ph1cs (UDG's) on the QL. All that is requi-
red is an understanding of how the stan
dard characters are produced.

- The character set for the characters from
Space to copyright symbol (addresses 20H
to TFH, 32 to 127 dec) is to be found in the
QL’s read-only memory (Rom). However,

sion to another and it is perhaps best to

header block. For example, if the standard

setsxsgwenby
'\

. PRINT PEEK-L (I6T722) -

ter set for the characters 80H to BFH (128 to
191 dec); and this set’s base address is
found by using

. . ”
. PRINT PEEX-L (167726)

Each character set has eleven header
bytes. These are: 1) The character code
below the starting character, ie, if the first
character is to be character 20H (32 dec,
then this byte is 1FH (31 dec)

2) The number of character forms held in
the current set, ie, for characters 20H to
TFH (32 to 127 dec) this byte is 60H (96
dec).

3-11) Nine bytes to hold the form of a *
fault character, ie, normally the QL uses
"5428542854285428541-1" which gwes a
cross-hatch character.

" The main body of the character set holds
the character forms of all the characters.
Each character has its form held in nine
consecutive bytes, but, in each byte only
bits 6,5,4,3 and 2 are used.

“dures. -

However within certain limits, it is sull

“F 0

its base address varies from the Rom ver- | .*
find this address by looking into a channel

channels 0,1 and 2 have not been distribu- -
ted, the base address of the first character -

Note, thexe is normally a separate chaxac-‘

- As an example consider the form for the

& —-“;'~'~ {

lan Logan shows you how to 'produce user-def ned graph/cs ‘} b ;

Now try the accompanying QL UDG pro-
° gram made up of t.he followmg faur proce: ;
i - Procedures newset and oldset.’ These
-'procedures allow you to ‘toggle’, if wished ,
from the oldset to the newset, or vice-
versa r oo

sl Jikmel 3

~aan -

o ,,‘Procednxeudg.’!'msmm]]edmstonce'
*He.nce “the abfhty to deﬁne ones own_
graphics characteristics, which is somuch a

feature of the Spectrum, was purposely Ieﬁ )

The procedure identifies the ‘old’ charac- _

ter set base address and qop}eg aver the -

. Hefchars’ are @ned_ 3

»‘.fasxtlscreated.'l'}uspmcedm'embe

‘into the resident proce.
dure area. Then, procedures hewset’ and

whole oi’ thé set

Pmcednxe defchaxs. 'I'hxs isa sunple pro-'.
cedurethatallowsyoutodeﬁneyomown
;" characters. The new character is displayed

- called mdependemly, as required. 3 o

r o e a-"’l’-‘: r~-,----—<»—'l\a ). <

FEL

onO,
140
150
TléO;
“170 R
IBU 'dE'f‘x_ﬁdr 'S
.190 END DEFrne uda
_“OO'RaMarh o -
* 210

- "\”'rj

CLS
A"y

L 260 PRINT
270 'IF 'a<32 OR a>iz

» “th; rhar’a- ter”\ ¢

Z20 PRINT
330
340

R
PRI

MLine “id:
INPLIT e == Twsniae
IF b<Q OR b3255
FOKE

PRINT
END FOR d

-harba~e+d b
&0
"70

.Q( )
; u_‘?o
14Q0
210
420,

INF‘U" 4-%: A
IF. :\5——" Y.
EXIT lc;.:p_

490 DEane PROCedure

510 END DEFlne cldf"

character ‘7. The bytes are
"007C040810204-04000H" which cznbe re-
pmmted ast . . “ve Fa
LTRSS T i B OOPLO dec
wol  BRLTL L . " .ICH,124dec
T LT e © 04H,4 dec
el L Lu S L~ 08H,8  dec

Pl AP 10H, 16 dec
< ot et e, e . 20H,32 dec
<Ll o L 40H.64 dec .
-1 oo oo 0T T 40H, 128dec
v .. ool 0T OOH,0 dec

'*40 PRINT "Selnct the chccr‘au.ter" ko
nhs-r-;.ng its code (32
"\"Use anything alsa” to’ GUITy
o0 INFLIT \"Character ccde"’

; THEN EXIT IDGD
280 FRINTN“Now entnr‘fhe 9 value

290 harbase newbas=+10+ Ca-—-
‘TOO0 PRINT ™. .0 ;
Z10 FOR 7d=1 .70 _9‘.

1-HEN

Dldset"
-5Q0 FD}"E L chanI{-‘ant cldbase

b S aanaih c‘»

R~

Ly :\.' i

han 1o —4

“ (()f‘.uq) for®

eérnf'
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Printing pretiier

Take the strain out of listing with Pretty Prints by B G Merrick

uperBasic is a powerful language desi-

A gned for ease of programming. Hence

it is perhaps surprising that no facility

exists for indenting sections of a program

when listed to show its structure, especial-

ly considering that this function is provided

automatically in the database program-
ming languague provided in Archive.

This routine overcomes this deficiency
by reading a program file from microdrive
(or any other source) and copying it to
another device (or back to the same file),
formatting it by indenting all multi-line RE-
Peat loops, FOR loops, SELect switches,
PROCedures, FUNctions and IF statements
as it goes.

In order to use this program, first save
the code to be formatted. Then load and
run this program. The program prompts
for a source and a destination file. The full
name including the device should be ente-
red, for example, mdvI-pretty’ as this pro-
vides consistency with SuperBasic
commands and allows a file to be format-
ted to a printer. However, if just Enter is
pressed in response to the destination file
prompt, and the file is on microdrive, this
program will just copy the file to a tempo-
rary file as the source, delete the original
file and use this as the destination file. At
the end of the program the temporary file
is deleted.

Main Routine

This initially prompts the user to determine
the file names to use and if required copies
the original file (Source$) to a temporary
file and deletes the old version.

After opening the files (Lines 240 and
250) the routine enters a loop which termi-
nates when the end of the source file is
reached. Within the loop the program
reads a line at a time, calling Num to strip
any leading spaces from the line, and print
the line number to the destination file. The
variable Spc holds the number of spaces to
be placed between the line number and
the first command of a line. The amount this
is to be altered before and after printing
the line is held in Before and After respecti-
vely. The procedure Spaces determines
the values of these variables for the line.
Line 340 ensures that an error will not oc-
cur if a program with incorrect syntax is
passed through this program. Line 350 ac-
tually prints the line using Fill§ to provide a
string of spaces.

On exit from the loop, the channels are
closed and if used the temporary file is
deleted.

Procedure Num

This routine consists of three parts. The
first, Lines 460 to 490 simply removes any
leading spaces from the line. The second,

Lines 500 to 550 gets the line number and
prints this right justiied in a space of S
characters (Line 550).

The final part (Lines 560 to 600) is identd
cal to the first part except that it removes
spaces from after the line number.

Procedure Spaces

This section of the program compares the
start of a program line with the statements
listed in Lines 930 and 940 as data. If a
match is found the For loop terminates with
a value of 1 to 9 in N, representing the
commands in the Data statements. If no
match is found N contains the value 10,
hence the dummy command ‘*' at the end
of Line 940 preventing an error on the tenth
Read.

Colon is then set to a truth value repre-
senting whether the line contains more
than one statement by first testing for the
presence of a colon and ensuring that this
is not the end of the line.

This can then be used to determine
whether or not a structure exists in its
single or multi-line form.

The routine then switches on the value of
N to determine the change in spacing for
different statements. The only points to
note here are that as a multi-line structure
can start on the same line as an ON= or
=switch. Spaces is called recursively, with
the remainder of the line being passed as
its parameter. A test for Then statement is
made in the part that deals with If.

Procedure Diff
This procedure simply updates the values
of Before and After by adding its parame-
ters to them.

[\
100 REMark PRETTY PRINT ROUTINE 510 IF as(1)<'0'OR a$(1)>'9' THEN EXIT Loop3 A
110 REMark BY B.G.MERRICK 520 ns=ns a as$(i)
120 REMark (ec)1982a 530 {aiel
130 REMark 540 END REPeat Loop3
140 INPUT®O, "Source file 550 PRINT¥S8, FILL$(' ',5-LEN(n$)):n8;
? ";Sources$\"Destination file ? ";Dest$ 560 REPeat loopa
150 IF (Dest3$=''OR Dest$=Sources$)AND Sources$(l TO 3)=="MDV" 570 IF as(1)<>' 'THEN RXIT loopa
160 Dest$=Sources$ 580 l=iel
170 Sources$=Sourcessa’'_tmp' 590 END REPeat loopd
180 COPY Dest$ TO Sources$ 600 as=as(1i TO)
190 DELETE Dests$s 610 END DEFinae
‘200 temp=1 620 :
210 ELSE 630 DEFine PROCedure Spaces(ls)
220 temp=0 640 LOCal N,Colon, thenin,Stmt$
230 END IF 650 RESTORE
280 OPEN_IN#3,Sources 660 FOR N=1 TO 10
250 OPEN_NEW#4,Dest$ 670 READ Stmts
‘260 Spc=1 680 IF 13(1 TO LEN(Stmt$))=Stmt$ THEN EXIT N
270 REPeat Loop : 690 END FOR N
280 IF EOF(#3) THEN EXIT Leop 700 '~ Colon=':'INSTR 13
290 INPUT#3, lines 710 IF Colon=LEN(18$) THEH Colon=Q
300 Num lines 720  SELect ON N
310 Before=0:After=0 730 =1,2
320 Spaces lines 780 pife 1,1
330 Spc=Spc-Before 750 IF Colon THEN Spaces 13(':'INSTR 13+1 TO)
3480 IF Spc<0:Spc=0 760 =3 TO 6
350 PRINT#4,FILLS(' ',Spc):lines 770 IF NOT Colon THEN Diff 0,2 . .
360 Spc=Spc+After 780 -7
370 END REPeat Loop 790 thenin='THEN'INSTR 1%
380 CLOSE#3 800 IF thenin THEN thenin=LEN(18$)>thenin+a
390 CLOSEsa 810 IF NOT(Colon OR thenin) THEN Diff 0,2
200 IF temp THEN DELETE' Sources 820 =8:D1fre 2,2
210 STOP 8ao0 =9:Dire 2,0
420 850 END SELect
a30 D!Pin- PROCadure !un(ct) 860 END DEFine
aa0 LOCal ns, 1 870 1
aso ng="':im=1 880 DEFine PROCadure Diff(a.Db)
a60 REPeat loop2 ; X 890 Before=Before+a
A70 IF as(i)<>' ' THEN EXIT loop2 900 After=After+b
aso 1mier 910 END DEFine 3 .
ago END REPeat laopz 920 : -
500 REPeat Loop3 930 DATA '=', 'ON', 'REPeat', '"FOR', 'DEFine’
940 DATA 'SELect','IF', 'ELSE' 'END', 's’
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Into overdrive

Malcolm Bryant shows how Spectrum Microdrives can

be used with the QL.

inclair claim that the Spectrum Micro-

drives are not compatible with the QL.

This means that you cannot take a
cartridge with a Spectrum program and
read it into the QL, which is not really
surprising.

However, it is possible to connect Spec-
trum Microdrives directly to the QL and
they will then work exactly as if they were
additional QL Microdrives.

Proceed as follows. Take your Spectrum

Microdrive(s) along with their connecting
cable and plug into the QL Microdrive
expansion port on the right-hand side of the
computer. By putting a single twist in the
cable, the Spectrum Microdrive(s) can sit
on top of the QL Microdrives. You will now
find that these drives can be accessed as
MDV3, MDV4 and so on. This can be
extremely useful. A practical example of
how four drives can be used is while
running the Psion packages. The back-up

commands (eg, Archive) are almost wor-
thless with only two drives, since a file
cannot be copied from MDV2 on to a new
cartridge, unless it is to MDV1 which is not
normally what is required. Now files can be
backed up from MDV?2 to MDV3 — far more
convenient.

A further tip when running Quill. To
improve the speed of the Microdrive opera-
tions, keep your document on MDV?3 (if you
also have MDV4 then put your back-up
cartridge in there). The work file def-doc
will still be written to MDV2 and file reading
and writing then be faster, particularly if you
can keep a lot of free sectors on MDV2.

Anotherstring ...

Use this program by Richard Snowdon to edit and

write text using Quill.

his program is very useful as it allows

you to edit or even write programs

using the word processor, Quill and

then convert the text to a machine readable

form so that the edited program can be
tested.

The following is a fools guide to using this

Quill utility.

1) Load program to be edited, eg, load
mdv2_invader (if the program is called
‘invader’)

2) Save this program with the extension
‘_lis’ so that it can be loaded into Quill.
eg save mdv2_invader_lis

3) Boot Quill, eg, lrun mdvl_boot

4) Choose the import option on Quill (under
‘Files’ on the second command screen)
to load the program to be edited, eg,

Import, invader_lis (making sure
invader_lis is on mdva)

5) When it's loaded, press ESC to leave

‘Files' and edit the program using any of
the ample features of QUILL:
I used QUILL with this program to
replace short variable names with long
meaningful ones and split multi-
command lines. It could also be used to
move blocks of code to the end of a
program and head them as procedures,
etc.

6) When finished editing, use the ‘Save’
option (on the first command screen) to
save the program, and then Quit Quill

T) Load this udglity, and enter the drive
number of the program and the name
you saved it as, and the file name you

want the loadable version to be.

8) When the utility is finished, you will be
able to load the final version of the edited
progzam. '

This utility is needed because Quill saves
text (documents and programs) with excess
codes (linefeeds, page markers, margin
information) padded around the text. This
utility strips all of these characters from the
program proper, enabling it to be loaded. I
have taken advantage of the fact that Quill
saves text unjustfied. This is the reason it
takes such a long time to Save and Load —
when a document is loaded, the characters
are read one at a time from a file, and each
line has to be justified as it comes. Similarly,
Quill has to reformat/unjustify text before
filing.

As the present generation of mainframe/
mini users have found, it is much easier to
write and edit programs using a word
processor. [ hope that with the help of this
utlity, other QL users will realise this too.

349 END REFP=at che=ck

196 REMark 2UJILL wtility 350 R 5 S

119 REMark by Richard Snowdan ,f? .EPﬁut_qun_1oop

= - S = 360 textS=kKEYSF (K)

129 MIDE 4:PAFPER @:STRIF Z - - - o

. e > . 379  a=zc==CODE (t=xts$)

130 DIM taxt$(1999) . s2arch$ (1) i count=0:memory=y 32O IF azcz=w THEN count=count+1:ELSE count=w
149 REPzat validats P i P i e
1SS0 PRINT BO."Which drive 7 "i:drive$sskEYS (1) 2;3 éELtgun:;4_IﬁEN e R P

166 IF driva$="1" OR drive$="2" THEN EXIT validate o0 “_o3°7 W0 8=

17% END FEF=at validatz:PRINT #0.drives 420 -PQINT ;-wts-

1329 INPUT #9. 'What 13 the namz of tha 2wl =" e

file T g 11$ 430 REP=zat rezt

200 last$=au1 115 (LEN (qun 11$) -3 T) b ;_'_at;_‘:EN (;'___ti)

210 IF lazt$<>"_do=" AND lasts$=s"_0OC" T = Spre g =

220 aut 1T8s80: T 198" dog" = e 479 IF lenath=1 THEN EXIT rast

36 END IF i 4260 mzmary=mamory+ l=nath

246 ELSE qun 11$=gu 1 1$8" _doz™ ' i?@ P?INT B7. t2tS:PRINT
i = 506 E«IT rest
289 END IF S1a END IF

260 INPUT B9, "What do you want the resultinag ;A; FRINT ot T

filz to b2 called 7" 'finals$ ey et :ja:sé T

P _ . . " 53¢ 2xt$=t2t$lha

279 OPEN ®A, "madv &drives$e” _"aquills =46 END FEF=at .-thr

220 DELETE “mdv &drivesg” _“"&finals =<0 END SEL____:‘ HES

279 OPEN_NEW #7,"'mdv &drives&” _"&fi1nals ;:ﬁ END PEP':; e o

RTINS 23 & —heck LSl " =a a I
ik pfff::s;:é\;; G S76 CLOSE ®6:CLOSE #7
329 IF CODE (First$) =110 THEN count=count+l 15:?"(:_::;1/\1‘.z:_,‘::lirl.i'j/'l".,'c; '.Er}?;.ram o P
:ELSE count=o = - 20 IEY's i

330 IF count=3 THEN sount=0:EXIT shack 990 DErieg. Fobowion, KEY S ferer

RETurn INKEYS (Bchan. -1)
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Just your type....

Bored with that same old type face? Take heart, and
take a look at R Snowdon’s Definer program for the QL

a character he or she wants to define,

then presents a blow-up of this cha-
racter, as well as the actual size while
defining. This is very useful when designing
gothic or modern character sets.

It is quite simple to operate. When the
code of the character to be defined is input,
the character size must be entered, CSize
2,0. This can be in the range nought to three.

Th.ls program allows the user to choose

This is necessary because the QL uses a
different range of pixels in each character
. Tow, depending on the pre-set character
™ size. For instance, character size one gives
the maximum 8 pixels across, and character
size three gives § pixels.

When these graphics are used in your
OWn programs, you must use the CSize
command with the character size (which
you entered when defining the character)

as its first argument, eqg, CSize 1,0 or CSize

- 1,1. Failure to do this may cause odd things
" to happen. After this, the user can experi-

ment with the character deﬁmnon on the
blow-up gnd.

Commands .
Space-bar: light pixel at cursor position
Sluﬁ:removeplxelatcm'sorposmon . E
C: clear grid : “
N’nmncmmaaerdemmmn e
R: replace old character definiion
P: print out definition bytes
Q: leave program

If space has already been reserved on
the QL (Respr(100)... etc), I recommend
the QL is reset before running Deﬁne/_r.\

- -
7

& (27~ (8-2) ) ) =0) #32
270
280
290
309
310
329
330
349

x=1:y=1

END DEFine

DEFine PROCedure -:h splay -
FOR f=1 TO 9 -
FOR =1 TD across

AT f,e:PRINT CHRS$ (pix (f,e))

NEXT e:NEXT f

ols -
$0EF IMER®
q.uu e [P 5 o)

CFACE . . .DOT DM

SEHIFT .. .07 OFF

Elralle e o = ==l EHF -

HaeeaeaeaME=ST ZTHARACZTER

R aeee=se-REFLACE

FuoaeaaaolRIMT EYTES:

HoasiswaeeRU0LT

e i i = g [~ §T é .’

[x { r | o 1] 1y CE

by 145 177 143 145 149 143 133 129 433
1 REMark : QL Graphics Dafiner 350 END DEFine
2 REMark : by Richard Snowdon (#SnowSoft*) 360 DEFine PRUOCadur= start
1990 WINDOW #1.459,219,33.6:PAPER 9 370 REPeat mainloop
110 WINDOW #0,450.40,33,216:PAPER #2,0 339 k=KEYROW (1)
120 MODE 4:SCALE 25kK,9,9:BORDER 399 AT y.x:PRINT CHRS$ (pix(y,x))
2,17S:BORDER #9,2,2 400 IF KEYROW (6) &3 THEN CSIZE 3ize2,1:STOP
130 moveseat 410 IF KEYROW (2) &&2 THEN
140 gsg : 420 FOR f=1 TO 9:FOR e=1 TO S:pix (f,=) =3Z&:
150 initiate NEXT e:POKE charbase+f,d:NEXT f:displaV
160 setup
170 display 890 END I
180 nansat 449 IF K&&2 AND x>1 THEN x=x-1
1;0 s;art 450 IF KEYROW (S) &&16 THEN
00 STOP 45609 FOR replac==1 TO 3:POKE charbas=a+
210 DEFina PROCedure initiate replace, PEEK (o 1dbase+19+ (a-32) #9+replace) =N
e = : EXT replace:initiate:display
220 CSIZE 2.9
230 DIM pix (9,3 @aer ENOD 1P
40 FOR f=1 Tb 9 439 IF k&&16 AND x<across THEN x=x+1
559 FOR ==1 TO é 499 IF k&&4 AND y>1 THEN y=y-1
- e - - S0 IF k&&123 AND y<9 THEN y=y+1
260 pix (f,=- (size>1)) = ((PEEK (charbase+f) 510 IF KEYROW (7) 8&1 AND pix (y,x) =@ THEN

NEXT e:NEXT f ’ . Sy

pix (y.x) =32: POKE charbase+y, (PEEK (charba
se+y) ) ~2™ (8-x- (size>1))

520 AT 4,22:CSIZE siz==,1:PRINT CHP$ a);”> ?’;
:CSIZE size,?:PRINT CHRS$ (a) -CSIZE 2,0 i
S30 IF k&R&64 AND pix (y,x) =32 THEN plx(y,x)
=Q: POKE charbase+y, (PEEK (charbase+y)) :
127 (8-x=(size>1)) - ) LT

th' 5
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o If KEWONCSS TIEN KU gop perine PROCedure ask
. 2 5 ___  Ble CLS:CSIZE 0,0
560 AT y,x:PRINT CHRS$ (32+ (Pix (y,x) >0) ¥255) 820 PRINT "Select the charact=r to be
570 ENg,REpsggcmZ‘”1°°pt re-defined”\"by entering its code (32-127)
ggg'gis‘ne ecure SEYUP ) 830 INPUT \"Character code? “;a
500 CSIZE 2,1:AT ©,15:PRINT “¥DEFINERx":AT 080 IF a<32z OR a>127 THEN STOP
2.18:PRINT a;’:’:CSIZE 2,0 850 PRINT \"What character
610 AT 12,0:PRINT "SPACE...DOT ON"\"SHIFT. sSiZze (@ to 3?2 ~;
..DOT OFF"\"C....... CLEAR"\"N....... NE S50 | REPERL vel
XT CHARACTER"\"R....... REPLACE“\"P._..... 870 size=INKEY$ (-1)
PRINT BYTES"\"Q . QUIT" 880 SElLect ON size=0 TO 3:EXIT vet
620 INK 2:CSIZE #0,1,1 SORNEND RER e T
630 across=8-2%* (s1ze=0) -3% (siz=>1) 302 O Slfe b +10+ (a-32) *9
640 AT 0,0:PRINT FILL$ (CHRS (255) .across+2) 212 charsase-newbase o
650 FOR y=1 TO 9:AT y,®:PRINT CHR$ (255) ; " b
FILLS (* *,across) ; CHRS (255) . 930 DEFine PROCedure newset
: =k =< 949 POKE L set,newbase
- bl ccs+? -
e PRIN; FILLS (CHRS (255) ,across+2). 950 END DEFine
Z;g émg Al 960 DEFine PROCadure oldset
- . 970 POKE_L set,oldbase
690 DEFln? PESCedura moveset 980 END DEFine
76 If REctm (@ >261120 THEN 990 DEFime PROCadure prit
710 IF RES i K& - &t) 1000 LOCal answer$,chan
;gg OIdEaZZ-Eégpihsgg) 1010 CLS#0:PRINT #0."To printer (y/n)
newbase=FR 3 | A = 1 )
746 FOR m=¢ TO 875 STEF 4 : lé;znszf”f(INKEY“_iﬁ )
750 POKE_L rewbase+m, PEEK_L (oldbase+m) <0 chan= (answer$== Y*") #8
260 NEXT m 1030 IF chan THEN OPEN #8,serl
770 END IF 1940 PRINT #chan,\a:’:’;:FOR EB=1 TO
780 oldset 9:PRINT #chan;’ ’;PEEK (charbase+B) ; :NEXT B
79@ END DEFine . : o ¥ 1050 END DEFine :

9 Just released from Sunshine is the latest
Ou ve Ot Our book from the highly acclaimed QL
QLassics series —and it’s called Quzll,
. Easel, Archive & Abacus on the Sinclair QL.

All these packages, which are included with

ar ware Ou Ve Ot every QL sold, are recognised as powerful
in their own right, but when working
together with one another, they become

your Psion software, oo

®  Alison McCallum-Varey's book introduces
you to all the four packages, but, most .

importantly, shows you exactly how to run
Ow g e 3 ) Ou them as a complete system.

This book, essential for every QL Owner,

will expand the day-to-day use of your QL,
letting you run Quill and Archive in tandem
unS e for instance, and then outputting the results
for graphic interpretation by the Easel :
’ package. :

b O Ok ' 5 . If you veSQulll, Easel Archive and Cllkgac;xl's
o on your Sinclair QL, then you need Qui
- _ Wt ,SUNSHINE - Easel, Archive and Abacus on the Sinclair QL.

. G A e A
oL s Biidi AL L g B g e D

10 L DU LA IR AL R A

_¥
pavable to Sunshune Books,

I Mease send nie Quull. Easel Archive & Ahacus om the Sinclair QL.
- D e ]
\..Zl\_/l\/ [\_/ l\_/l\/l

L

—=—

at U695 plus Hp p&p. | enchire a cheyque/postal order (o0 o
l vabd from expires end:
RPN i

08000000000

'CD@@

@ @ 5 [( ) N I{:‘“ Send o Sunshine ks, 12713 Little Newport Street. Lindan WCZR 4LD,

Lasosk out [or the Sunshme range in W, H. Smuth's, Baots, John Menzies, other

I

I o _ —— |
= 000000008 : : :
|

T leading retau chams and all wood bookshops. Deaker enquines: 01 407 43428
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Wemalwmacuvelymehnqprognmforpubllcaﬂon—-ext.huforOpenFomm,themachmapaquoxStaxGame Whenlond.i.nqina
',prognmforeonnderadon,ldeup:ognmllsdnqshnuldboum,toqetherwith,whemexpouibls,nnvedeowoucamﬂe
Documentation — usually not more than 1000 words — should start with a general description of the program, what it does, and then somse
'detaﬂofhawt.hspmmmitselfilconmmed.Wepayvexycompadttnntu.aceoxdingtotholanqthandnmofthaprogrmandtho %
q'ullty of the accompanying docmemd.on. 5 e 2 fot® ] =

: Clock

ﬂuslsaprogmmlmhmngtheQL'clock—
whilst it can’t show the seconds actually
ticking by while we're working with ancther
program it keeps going and is always spot
on whenever we type in tzme to set n in
motion again. .

< I've used hxgh line numbers for the
Procedure time and put it on channel 13 so

on QL :‘ o -

it’s out of the way of evex&thing else. (Hence
all those hash-13 designators which are .

__~_ essential in this kind of exercise.) -

hm32’138t032'141gweanamwgreen
sx:np slightly above the usual TV display
panel.'!'hxsposxnonmnbemodlﬁedtosun
individual receivers by altering the last

figure (the y co-ordinate) of 33738. I find 4 ~

works best for me, but you can go up or

down in steps of one or two until you find the

setting thafs best for your pameular eqmp-
mem. . G

~ The Repeat cycle dasplavs t.he date a.nd
nme in yellow characters on a black

background. Day$ seems to supply the day
of the week automatically; but Date$ needs

'tobemeteachﬁmeyoupowerup.'l'he

- formula is Sdate (ie, set date) followed by
‘the year, momh. day. hcmr xmmne and
second. " - iR o
Forexample: ~ *, Sdar91984813 1800
stands for: : 1984 Aug 13 18:00:00

: Lines 32725 to 32729 open a window for the
_standard displays of channels 1 and 2 with
‘the addition of a green border. When you

are working on a program, Break and time
let you see the seconds going by without
disturbing your display in the main window. .

o= 5 32720 e N e 32738 OPEN #13,scr_ 480x14a16x4
Lo 70132721 REMark mmm= U - 32739 BORDER #13,2,4 ... . .
s REMark TIME 771 - 77, .. 32740 PAPER #13,4 . : A=
& RE""* mmmm; 732741 CLS M3 . oo
: - 32742 REPeat cycle 7 ¢ .70 T i
HINDOH 499, 200, 12.16 - . 32743 T AT #13,0,7: PAPER #13,0: INK
BORDER 2,4 - LS 27 913,61 PRINT #13,DAYS!DATES . " ="~
PAPER @ _ ’ *- 32744 END REPmat cycle . -
INK & -1 32745 END DEFxn- time . N
CLS A 2 32746 3 ] R
Fra ) L. 32747 AL T :
time ~ 32748 REMark END TIME e e,
: =Xy J% T V32749 REMark smmmse _ - b
REMar ik ====mmmsams Gt 3278Q 30 v et Fo Sl A .
REMark definition ) 32751 REMark copyright
REMark 32752 REMark francis cameron
3 i o 32753 REMark 840813 ]
DEFine PROCedure time I2754 1 . . C]ock
, . - . o - by F Cameron
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Play back

hose of you’ who are
Illimerested in pursuing

the field of computer mu- _

sic further could do worse than
buy a copy of Hal Chamberlin’s
mammoth book — Musical
Applications of Microproces-
sars’ (Hayden Book Company,
New Jersey, 1980). I shan't be

plugging my own book unil it 6510-microprocessor-based
comes out under the PaperMac .computer such as the BBC or
imprint next year. .. . Commodore). - -, ETa
Chamberlin's book, although What's exciting about the
already showing its age and "~ DigiSound is that it offers paral-
not aimed at the hobbyist, pro-  lel processing which has got to -
bably gives you the most be the next big thing, since '
comprehensive possible ingo- _ serial processing, although
ductionto the field. Readit,and ~ electrically more reliable (you _

you'll undexsmd just how ex-

citing and complex the subject
is. It weighs in (and I do mean
weigh) at 661 pages and will set
you back the price of a reaso-
nably good meal for two (wine
included, though unfortunately,
not with the book).

Now comes the news that the
author of the bible has been
busy soldering and has produ-
ced the DigiSound 16, a 2-
channel, 16-bit digital proces-
sing unit for use with any
computer that has two eight-bit
parallel ports (available, for
example, on any computer

* using a 6522 interfacing chip,

.which is to say any 6502- or

- can use longer leads), is either g

too slow to be very useful or
becomes unreliable.

The synthesiser manufactu-
rers’ MIDI standard for plug-
ging computers into electronic
instruments is a serial system
which compromises between
speed and reliability by using a
data transmission rate of 31.5
Kbaud. This is above the maxi-

. mum rate for RS-232 and simi-

lar standards, which is 19.2
Kbaud, and so requires addi-
tional circuitry. In principle, a
parallel system (as used, for
example, with Centronics prin-

ters) should be fairly easy to

implement and could be f~<t

-~\\ =

enough to provide really s

phisticated sound processing.
7. The chief problem will be that

you wouldn't want to take a

parallel system on stage with "'
_ you. For that purpose, MIDI —

with its simple cables which
Gan be several meters long

doubtless remain, although a

. without loss of signal — will

H

serial-to-parallel converter, al-
lowing MIDI instruments to be |
controlled by parallel-wired
computers, should not be
beyond the wit of the hackers
and hobbyists.

Anyway, to find out about the
DigiSound 16 (which can be
used for digitising, sampling,
sequencing and playing back
sounds), write to Micro Tech-
nology Unlimited, 2806 Hillsbo-
rough Street, Raleigh, North
Ca.rohna 27807 USA. s

e Gary Bexman

The Music Boxis 2 new week-
ly column with news, reviews
and readers comments on all
aspects of micros and music.
of computer music making or'
companies with new product
news are invited to write to:
drop a line explaining what
they're doing to: Gary Herman,
The Music Bex 13-13 Litte

Newport Street, London WC2R
aD. - .
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‘Clock’ is a simple program which
displays an analogue and digital clock
on the QL screen. It must be run in TV
mode: that is, after resetting or switch-
ing on the QL, select F2.

When run, you will be asked for the
time of day in HHMMSS format: type in

QL Clock
by Andrew Pepper

the current time in 12-hour clock
format. For example, if the time is
8:32:40 in the evening type:
083240.

After this has been entered a real-
time clock will be displayed. To termin-
ate this program type CTRL+SPACE.

100 MODE 8 ;

110 PAPER 2:INK 7

® 120 cLs

130 CSIZE 3,1

®| 140 AT 9,1:PRINT"Clock 1.0";
150 CSIZE 0,0

®| 160
170
180
190
200
|10

27
e e

INK 3

AT 8,7:PRINT"Enter time
AT 29,7

INPUT t3

IF LEN(ts$) <>
hr = t$(1 TO 2)

mn = t$(Z TO 4)

se = t$(S TO &)
oh=hr:om=mn:os=se

SDATE 1984,6,Z,hr ,mn,se
INK 4:CLS:CSIZE 2,1
FILL O

t =0

CSIZE 0,0

e 22

240
250
260
270
® 290
300
e| 210

AT 10,S:PRINT Andrew Pepper"; °

(HHMMSS) : L

6 THEN GO TO 180 L

®|I1S
317
e 220
30t =
Z40
380 % =
I60
®|3I70
I72
®| 380
2898
87
® =90
400
® 410
420
Y 0
440
4350
460
470
® (480
490
° SO0

12 THEN GO TO 270
S2%SIN(L) : y =

END FOR i

CIRCLE 86,47,I5

CSIZE 2,

INK 7

drwhr
updig:drwsc:drwhr: drwmn
GO TO =90

DEFine FROCedure updig
LOCal t=®

t¥ = DATEs

BEEP 100,10

IF t% =
hr = t£(1Z TO 14):
Ar = hr + mn/60

mn =

BEEP 100,20

END DEFine

510 DEFine PROCedure drwhr
S20 LOCal i

S0 h -1

S40 i oh*PI/&:drwln 1,4:1
®) 35S0 h 0

S60 END DEFine

e | S70 DEFine PROCedure
S80 LOCal i

590 i=om*PI/30:drwln
600 END DEFine

| 610 DEFine PROCedure
® | 620 LOCal i

630 1=0s*PI1/30:drwln
o | ©40 END DEFine

630 DEFine PROCedure
660 LOCal x,y

670 INK e

&80 x=25#SINC(L) s y=24%C0OS (i)
®| 690
700
el 710

I |}

drwmn

drwsc

LINE 85,50 TO X+t83,y*J0
END DEFina

ILL 1:CIRCLE 86,47,3S:FILL O PY

FI/6 TO 2%P1 STEF Fl/6
1

JO#*COS (i) L]
CURSOR x+8S5,y+50,0,0: FRINT t;

DATE® THEN GO TO 450
t¥(16 TO 17):

AT 14,0:PRINT t£(12 TO 20); @

= hr*PI/6:drwln i,7:0h=hr

1,4:1=mn*P1/30:drwln 1,7:0m=mn

1,4:1=se*PI1/30:drwln i,710s=se

drwln(i,c)

IF h THEN x = 20#SIN(i) y = 18#C0S(i) e

se = t3(19 TO 20) |®
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Take the money and run

A J Laurance presents a utility to display and auto-run programs on the QL

oot is not a device for kicking th dog

but a programe to display a menu of

programs and autoload the selected
program for the Sinclair QL.

The program is activated by the autoload
facility of the QL on powerup or reset. Any
program called Boot on microdrive one will
be automatically loaded and run after the
powerup initialisation. The display on this
program has been organised for the “TV”
display option but could be modified for the
monitor option if needed.

To create a datafile, type in GOTO 2000.
To edit a single entry, type change. To save
changed data, you type save.

Note that in the listing hash appearsasa £
sign, and underscore as «. Also the QL
needs an ‘intelligent’ printer to produce
listings, and my printer will not automatical-
ly overspill on to another line, but stops
printing, and needs both carriage return
and line feed which the QL does not
produce. As a result I had to produce the
listing as a data file to import to the Quill
word processor, in order to use the excel-
lent Quill printer driver. Due to Quill's word
wrap which you cannot switch off, a new
line is produced too soon, so as not to break
up words. Thus, the listing does not look
exactly as it does on the screen (eg, Line
2100).

The method by which I achieved this
might be of interest, as [ have seen it stated
that this feat is not possible. The following
actions are done in direct mode so as not to
appear in the listing itself.

Firstly, OPEN « new£5, mdvl « listing
« exp. A channel to microdrive is opened
called listing«—exp (for export to Quill it
will not work without the EXP). Next LIST
£5. The listing is sent to the microdrive file.
Finally, CLOSESS; (Very important as the
lack of end of file marker will cause the
whole of Quill to crash).

Load Quill, enter “Files” via the
commands and press [ for import, followed
by th filename “lisung” (without the exp).
The listing will then be on a valid Quill file.

Program Notes

Line 1000 to 1040 Initialises screen and creates
arrays for data. Up to nine programs can be
placed on the menu. By omitting the commentary,
more could be displayed on screen.

Line 1060 to 1300 Reads data for titles and
commentary from file called Boot data. Not all
nine possible choices have to be filled.

Line 1320 to 1350 Reads keyboard for option one
to nine.

Line 1360 to 1400 Loads and runs selected
program.

Line 2000 to 2100 Creates data for title and
description.

Line 3000 to 3050 Procedure for data input.
Line 3100 to 3130 Procedure to change data.
Line 4000 to 4080 Procedure to save data. O

99 :

100 REMark Boot prosramm
1G.

102 REMark wafer must be in
399 ’

1000 REMark displavy
1001 :

1005 MODE 4:C3IZE 2»
1010 RPRINT?

1020 CSIZE 1,0

1020 DIM titlas(?2,14)

1040 DIM description$(2,20)

1060 OQOPEN€¢IN £&6rmdulebootedata

1070 FOR n=1 TO 9

1100 INPUTEA»titles(n)

1110 INPUTE4rdescrieptinond(n)

1120 CSIZE Z,0:AT n*2,14: PRINT n! titlaes(n)!n
1140 CSIZE 1,0: PRINT daescristions(n)

1300 END FOR n

1310 CSIZE£0y Z»0:PRINTZOR?
prosram’ tCSIZE £0:0.0

1220 REPesat ineputkevw

133 LET n$=INKEY$(-1):LET n=CODE(n$%$)
1340 IF n<S4& AND n>»47 THEN EXIT -inputkev
1350 END REFeat inputkerw -
13460 CLS:CSIZE 251:AT SH2:PRINT "lwadins
1400 ILRUN *'mdul«’%titles(n%)

1799 :

2000 REMark
2001 :

2030 DIM titlas(10s14)

drive 1

1:PAPER Q:INK 7
BOOT Autoload!’

prass numbar kevw for reayired

"Ptitled(n$)

create datafile

2040 DIM descriertions(10,20)
2050 FOR n=1 TO 9

Z040 inputedata

2070 IF titlas(n)=?*'THEN EXIT n
2050 END FOR n

2100 PRINTEQ?*Changsa anv

LR

data? ’:LET a$=INKEY$(-1)
OR a$='Y'THEN chansa:GO TO 210C

2110 save+data

2200 5TOP

2999

3000 REMark data input

3010 DEFine PROCedure inputedata

3030 PRINTEQin!’program name=-’3; :INFUT titlas(n) :PRINT
nttitles (n)

3040 PRINTEQ'n!’comment-
(n) *PRINT titles$(n)

PIF as=

(80 zhars)’\:INPUT descrirtinong

30S0 END DEFine

3100 DEFine PROCedure chanse

2110 PRINTE£03’input number to chanse ’:LET n=INKEY$(-1)
3120 inputedata

3130 END DEFine

3999 :

4000 REMark sauve data

4001 :

4005 DEFine PROCedure save<data

4010 DELETE mdul¢bnot¢data

40Z0 OPEN€NEW f4,mdule¢bootedata

4020 FOR n=1 T0 9

4040 FRINT £6, titlas(n)\descrirtions(n)
40460 END FOR n

4570 CLOSEfs

4G00 END DEFine

4100

30000 SAVE mduleboot

30
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ragon Slayer

Ridthe land of ferocious dragrons armed with onl
arcade game by Richard Snowdon

any years ago, when dragons
roamed the forests, a typical day’s
work may have involved ridding
the land of herds of ferocious dragons. But
this is no easy task, as the dragons are
devious, and powerful and will soon defeat

you if you lack concentration.

Here, the QL becomes your own personal
hunting trainer to tune up your reflexes. A
direct hit is required to destroy a dragon,
but plan your attacks well, as you have only
six arrows. Once this stock is depleted, you

y asturdy bow, inthis
ortheQL

must venture across the river and enter th
castle to re-stock. :
Use the cursor keys to move, and the AL
key to fire. To enter the castle, stand just i
front of the castle door and step inside whe
it opens. C

EAT DIRT, PUNK Il

P ——

I'M A PROTECTED
SPELIES, AND YOURE

LIVIVG IN A FANTASY
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BN § SRRy

10 REMark Dragomn Slaver
20 REMark #*SnowSo Tt
30 REMark Richard Srmowdon

120 moveset

130 readchars ;
140 castle 230,166
150  door 280,166,5

160  lake ¢
170 init

180 play

190 STOP

200 DEFine PROCadure castla(x,y.

219 WINDOW ®1,465,210.32,2: WINDOW #9, 4685, 46,32,219: BEEP

220 FOR 120 TO 2:BORDER #1,9,0:SCALE #i,256,9, 0: INK

#1,7:PAPER #i,0:CLS ®i:0VER ®i,0

230 MOOE 3

246 LINE «,y:INK 2:FILL 1:LINE R 50,9 TO 0,40 TO -S0.0 TO 9, -40
230 INK 2,3:FILL 1:LINE R 9.4 TO 19,5 T) 50,0 TO -10,-5

260 INK 2,9:FILL 1:LINER TO 10,5 TO 9,-49 TO -19,-5 TO 9,40

270 INK @:FILL 1:LINE x.y

280 LINE_R 3,10 TO 9,20 T0 3,5 TO 3.-5 TO 9,-20 TQ -6,0

299 FILL L:LINE x+38,y:LINE R 3,10 TD 9,20

T0 3,5 T0 3,-5 70 9,-20 TO -6,9

300 INK 3:FILL 1:LINE x,y:LINE_R 9,40 TO S,19 TO 5,-10 TO -10,0
316 INK 3,0:FILL 1:LINE R 5,19 TD 10.5 T) S,-19 TO -19,-5 70 -S,10
320 INK 3:FILL 1:LINE <*38.y:LINE_R 9,46 TD S,10 TD S,-10 TO -19,9
339 INK 3,0:FILL 1:LINE_R S.19 TO 19.5 TO S.-1& TN -10,-5 T0 -5,10
340 FILL @:0VER -1:3SIZE 3,1:CSIZE #9,9, 1:OVER #0, 1

330 FOR 1210 TQ @ STEP -2:INK %0, 1+5+# (i=0) : CURSOR #0,

i, (18=i) :PRINT %@, “OL Dragon Slayer"”

360 VER #9,0:END DEFine

379 DEFine PROCadure door (x.y,calour

380 LINE x+25,y:0OVER 9:INK colour:FILL 1

399 LINE R -10,0 TO 9,30 TO 19,5 TD 19,-5 TN 9,-30 TQ -19,0:0VER -1
480 END DEFina

419 DEFine PROCadurae init

420 x220:y=2150:d1rn=33: fx=330: fy=50: lives=4:dras=-1

430 I%3270:dy=30:po=37: fire=9:arr=6: 1nc=9

446 END DEFine

450 DEFine PROCadurae play

460 knight x,y:dra dx,dy,po:arrow

fx,fy:arrowsleft: livaslaft:draslaft

470 REP=at loop

480 k1=KEYROW (1)

499 IF k1882 :IF >3 THEN knight X, y:ix=3x=3:31rn=35:kn1ght x,y

500 IF k1B&1K :IF x<420 THEN knight X, ¥Yix=x+3:31rn=33:knight X,y
S10 IF k1884 :IF y>3 THEN knight x,y:y=sy=-3:knight x,y

320 IF k188123 :[F y<139 THEN knight <,y:ysy+3:kniaht «,y

530 IF KEYROW(7) 884 :IF arr>éd :IF NQT firs THEN fira={:

txax: fyay: fpa10# (dirn=33) - 10 (dirn=35) : 1n
c2dirna33:arrrarr-l:arrowslaft:arrow fx, fy:2EEP 9,10,-2,109,-2,100
549 IF tire :IF fx<19 DR fx>420 THEN fire=a:arrow fx, fy:fx=330: fy
=50:BEEP:ELSE arrow fx, fy: fxafx

+ftp:arrow fx, fy

350 IF tx<dx+50 :IF fx>dx :IF fy>dy=-10 :IF fy<dy+10 THEN bump
dx,dy,4:drasleft

550 IF arr=9 :IF y<30 :IF x>326 AND <<334 :IF y>4® THEN door
230.166,0

579 IF arr3d :IF y<72 :IF y>60 :1IF x>326 AND x<334 THEN arrz6:
knight x,y:x=20:y=150:dagor 239, 166

+S:knmignt x,y:arrowsleft:FOR 32255 TO 10 STEP -1:BEEP 16000, 3,
=235, 500, -25%, 500

580 r=dot(x,y

390 IF r THEN bume «x,y,1:liveslaft

500 IF fire :IF dy>y-19 :IF dy<y+10 THEN dra dx,dy,po:dy= (dy+2) #
(dy<170) :dra dx, dy,pa

510 IF RND (49) <5 THEN

520 IF fira THEN arrow fx.fy

530 breath dx.dy:dra dx.dy,po

58@ IF dx>x THEN pa=37:dx=dx-3

550 IF dx<x THEN PO=42: Ix=ax+3* (Ix<IHAH,

660 IF dy>y :1F dy>13 THEN dy=31y=3:[F dot (dx+
(P0=42) #40,dy) THEN dy=30

679 IF dy<y THEN dy=dy+3:IF ‘dot (dx+ (po=42) %40, dy) THEN dy=130
530 dra dx,dy,po

530 IF fira THEN arrow ftx.fy

760 END IF

710 END REPeat loop

720 END DEFine

730 DEFine PROCedure arrow (x,y

742 INK 3:CURSOR x,y:PRINT CHRS (133+1nc)

750 END DEFine

760 DEFine PROCadure arrowslaft:AT #9,0,20:PRINT %9, "Arrows:
T3:FOR i=1 TO arr:PRINT 3@,CHRS (139)

779 CLS #9,4:END DEFine

730 DEFine PROCadure breath (bx, by)

790 LOCal w,p v

309 BEEP 16009, 255, -200, 20, -200.29, 7, 0

310 IF pa=37 :p=aRND (48) : p=p# (P<bx) :w=bx~p :ELSE P=bx+50: w=RND
(320 TO 440) -p: IF w<p THEN w=440-p

320 IF by>20 :IF by<72 :IF bx<320 :IF P0<2>37

THEN w2300-p: waws (p<290Q)

330 BLOCK w,49,p,by-10,2,0

846 IF x>p :IF x<p+w :IF y>by=30 :[F y<by+30

THEN bump x,y,2:livesleft

850 BLOCK w,40.p,by-10,2,0

860 I[F fire THEN BEEP 0,10,-2,100,-2, 100

87@ END DEFine

880 DEFine PROCedure dra (x,y,d)

899 INK 4 ]

900 CURSOR x,y:PRINT CHR$ (d) : CURSOR x+10,y:PRINT CHRS (d+1)
:CURSOR -x+20, y:PRINT CHRS (d+2) : CURSOR

x+30, y:PRINT CHR$ (d+3) =

910 END DEFine :

920 DEFine PROCedure bume (cx,cy,colour)

930 LOCal p,r,ft

940 BEEP 0,2,50,50,50,50,7,7: INK colour

950 LINE Cx/440#4290, (190-Cy) /190#256:FILL @

960 FOR p=1 TO 2

970 FOR r=1 TO SO STEP S:CIRCLE R 0.9, r

980 FOR r=50 TO 1| STEP -5:CIRCLE_R 9,9,r

990 NEXT p:BEEP

1000 END DEFine

1010 DEFine PROCedure liveslaft:lives=iives-1:AT #9,1,16:PRINT #9,
“Lives:";:FOR 1=1 TO lives:PRI

NT #0,CHRS (134) ; :NEXT i:PRINT #0Q."~ -

1820 knight x,y:x=20:y=150:kni1gnt X,y:[F 1ivas=9 THEN jameover
1830 END DEFine

1046 DEFine PROCadure drasleft:dras=dras+1:AT #0,1,26:PRINT
%0, “Dragons: *;dras;

1050 dra dx,dy,pPo:dx=270:dy=30:p0=37:dra dx,dy,po:firezd:arrow fx,
fy: fx=330: fy=50: IF drass19 THEN Jameaver

1060 END DEFine

1070 DEFine FuNction dot (dx,dy)

1080 p=131072+ (dx+32) #. 2530612+ (dy+2) #123

1099 RETurn PEEK (p) +PEEK (p+1) +PEEK (p+2560) +PEEK (p+2561)
11060 END DEFine

1110 DEFine PROCedure lake

1120 INK 1:FILL 1

1130 LINE 9,160 TO 52,150 TO 43,130 T0 9,130 TD 9, 160:FILL 1
1140 LINE 75,145 TO 390,110 TO 339,30 Td 4,125 TO 75, 150
1150 END DEFine

1160 DEFine PROCadure screen

1170 QVER -1:CSIZE 9,0:BEEP 9,255, -60, 100, -25, 100

1130 FOR t=1 TO 2

1190 FOR p=19 TN @ STEP -1

1200 AT p,p+1:FOR x=p TO 36-p: INK (x MOD 7) +1:PRINT CHRS (41) :
1210 FOR y=p TO 19-p:AT y,37-p: INK ((y+3) MOD A) +1:PRINT CHRS (41)
1220 FOR x=37-p TO p STEP -1:AT 20-p, x: INK

(x MOD 7) +1:PRINT CHRS (41) ;

1230 FOR y=20-p TO p STEP =1:AT y,p:INK ((y

+3) MOD A) +1:PRINT CHRS (41)

1249 NEXT p:BEEP 9,0, -200,200. -200, 200: NEXT t:BEEP

1250 END DEFine

1260 DEFine PROCedura jameover

1270 AT %9,0,0:CSIZE #9.1,1:CLS #0:BEEP 9,255, -60,-70,-25, lov
1280 [F dras=19 THEN PRINT #9."The Knight wan"; :PAUSE SO:PRINT
#0.° this time":ELSE PRINT %@, "Th

e Dragon won“;:PAUSE S@:PRINT #9, " as Per usual”

1230 PAUSE SO:CSIZE #6¢.3,1

1390 PRINT #0Q, “Another Jame (Y/N) “::1$=[NKEY$ (3000)

1310 IF 1$=="Y" THEN RUN 140:ELSE 3crean:STOP

1320 END DEFina

1330 DEFine PROC2dure moveset

1349 sa@t=167722

1350 oldbase=PEEK L (sat)

1360 newbase=RESPR (375)

1370 FOR m=9 TO 375 STEP 4

1386 POKE_L newoaserm, PEEK_L (o ldbasa+m)

1390 NEXT m

1400 POKE_L set,newbase

1410 END DEFine

1420 DEFine PROCadure readchars

1430 RESTORE

1440 numperofchars=13

1450 FOR char=1 TO numberofchars

1460 READ =::harbaseanewbase+l9+ (c-32) #9

1470 FOR dat=1 TO 9

1430 READ d:POKE charbase+dat,d

1490 NEXT dJat

1500 NEXT char

1510 END DEFine

1520 REMark characters in made 3 need s1ze 3 when defining.
1530 DATA 33,24,24,16,52,92, 20.24, 36, 72

1540 DATA 34,264,24,16,52,32,52, 24,40, 53

1550 DATA 33,48,48, 16,38, 116,30, 56, 72, 36

1560 DATA 36.48,48, 16,38, 116, 33, 43, 40, 63

1570 DATA 37,0,16,36, 16, 104, 4, 4.9, 9

1580 DATA 38,0,0,4,24,48,64,54,43, 12

1590 DATA 39,0,40,34,9,0,0,0, 0, 124

1600 DATA 40,0,0,58,44,50,56,32,32, 64

1619 DATA 41.124,68.3“.8“.3&.84,34.68.124

1620 DATA 42,9,9,68,72,104,120, 120, 3, 4

1630 DATA 43,0,49,34,0,0,0,0,0, 124

1640 DATA 44,0,0,112,3,4,4,3. 48, 64

1650 DATA 45,0, 16,12, 16,238,396, 54, 0,0

1660 DEFine PROCedure knight (x, y)

167@ INK 7:CURSOR x,y:PRINT CHRS (dirn+x/38 MOD 2)

1680 END DEFine
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Drive a racing car around the screenin _
this fast-moving game from Tim Hartnell, which
demonstrates how effectively SuperBASIC can be

used for moving graphics.

Drive a racing car around the
screen in this fast-moving game
from Tim Hartnell, which
demonstrates how effectively
SuperBASIC .can be used for
moving graphics. .

Although the speed of the QL
has been criticised, it is still
possible to produce highly
satisfactory moving graphics
programsasyou’llsee when you
run this program.

In QL RACER you drive a little

racing car (which looks
remarkably like an arrow)
around a race track. You'll
discover that the game,
although it starts off running
fairly slowly, is almost impossi-
ble to play. If you manage to get
around the track once without
crashing, it will speed up, and
will continue to increase its
speed for twenty games.

. The program, which comes
from my book 7im Hartnell’s QL

Games Compendium (Interface
Publications, £5.95), makes
the most of a number of features
which are unique to the QL, such
as the real-time clock.

You travel from the top left
hand corner round the course
clockwise, then up the left hand
edge to your starting position,
where you’ll be given a new car.
You must avoid all the edges to
stay in the race. Your score is
related to how long you manage

to keep the car in action, and
also to the ‘difficuity level’
which is set at the start of a
game.

As| pointed out, the real-time
clock is used in this program.The
QL’s internal clock is used to
give a readout which shows
how long you have survived.
The clock, and the score, is up-
dated using the procedure defin-
ed in lines 470 to 560.

19 REMark QL Racer
280 high_score=¢g

169
178

END REPeat race
REMark

3@ dirTiculty=271

49 REPeat cycle

S0  initialise

8d REPeat race

79 Increment_score

59 read_keyboard

20 erase_old_car

1909 check_iT_swash

112 IF smash=1 THEN EXIT race
129 Place_new_car

138 BEEP 1983 ,RND (240 TG 252)
149 FOR delay=1 TO difriculty
159 END FOR delay

189
179
290
219
22

239
249
259
2e0
279
289
279

PRINT

REHMark Smash sequence
FOR j=1 TO 79
AT car_down,car_across
INK RND(1 TO 7

wspre
BEEP 19,RND(1 TO 20
AT car_down,car _across
PRINT “»*
BEEP 19,RND(49 TO 79
AT car_down,car_across
PRINT CHR$(254)
END FOR ;

300 AT 0,0
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QL SPECIAL

310
320
339
340
3590
360
370
380
329
490
410
429
430
449
459
460
470
489
499
S69
S19

STRIP 1:INK 7:PAPER 1

FLASH 1

PRINT “Your score 1Is “;score
IF scorebhigh_score THEN

high_score=score
END IF
AT 18,16
PAPER 2
PRINT “High score is “;high_score
FLASH &
FOR y=1 TO 109
BEER 50,y
BEEP 70 ,200—-2%y
END FGR vy
END REPeat cycle
REMar k
DEFine PRQCedure increment_score
score=score+l
AT 1,32
PRINT score
gets$=DATES$
INK 7:PAPER 2
AT 9,5
PRINT gets$(16 TO 29)
PAPER ¥
END DEFine increment_score
REMark
DEFine PROCedure place_new_car
INK &
AT car_down,car_across

PRINT cars
END DEFine place_new_car
REMark -
DEFine PROCedure check_itT_smash
smash=c(car _down,car _across)
END DEFine check_it_smash
REMark
DEFine PROCedure erase_old_car
AT erase_down,erase_across
PRINT » #
END DEFine erase_old_car
REMar k
DEFine PROCedure read_keyboard
erase_across=car _across
erase_down=car _down
new$=INKEYS
IF new$="“" THEN news$=0lds
IF nemw$=CHR$(172) THEN
car _across=car _across—1
car$=CHR$(188)
END IF
IF news$=CHR$(208) THEN
car _across=car_across+1
car$=CHR$(189)
END IF
IF new$=CHRS$ (208) THEN

car _down=car _down—1
car$=CHRs$ (179)
END IF

IF newm$=CHR$(2156) THEN

car _down=car _down+1
car$=CHR$(1%91)
END IF
old$=news
END DEFine read_keybdoard
REMark
DEFine PROCedure initialise
PAPER P:INK 3:BORDER 4,2
CLS:CLS #9
score=9
IF Qdifficulty)l THEN diTTiculty=diTficulty-I
PAPER 7:INK 2
AT @,30:PRINT “Score:“
AT 4,32:PRINT “ “;dirficulty;~
DIN a(233),b(233),c(20,308)
REMark Build racetrack
PAPER S3:INK 4
CSI2E 2,0
RESTORE

1199
1110
11290
1130
11392
11590
11890
1179
1189
1199
1200
1219
1229
1239
1249
1259
12698
1270
1289
1299
1300
1319
1329
1330
1349
1359
1380
1379
1339
1370
1490
1419
1429
1439
13439
1450
1460
1479
1438
1429
15aa
1510
1529
1530
1544
1559
1560
1570
158¢
1520
1600
1619
1620
1639
1649
1650
1669
1672
1629
1670
1700
1719
1729
1739
1748
1759
1769
1770
1780
1770
15@9
1519
1829
183a
1849
185

18¢a
1873
1889

FOR j=1 To 233

READ ac(j),b(j)
cltaljl,bcyl)=1
AT a(il,b(j)

PRINT CHR$:254)
END FOR j

PAPER 1

FOR Jj=1 TO 29

READ x,y

AT x,y

INK RND(2 TO 7)

PRINT CHR$(253):BEEP 100,5%]
END FOR j

REMark Place car
car_across=3:car_down=3
erase_across=car _across
erase_down=car _down
olId$=CHRS$T200)

smash=9

PAPER 9:INK 6

FOR y=1 TO S®:BEEP 129,y
SDATE 1984,7,3,0,0,0

END DEFine initialise
REMark
REMark Track
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAT A
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAT A
DATA
DATA

data
1,%4,1,5,1,8¢l;741,8:1,%,1,18,1,.11
1,20,1,21,1,22,1,23,1,24,1,25,1,26
1,27,1,28,1,29
2,2,2,3,2,4,2,11,2,12
2,18,2,19,2,29,2,22,2,30
2,1,3,2,3,12,3,16,3,17,3,18,3,30
4,1,4,6,4,7,4,3,4,12,4,13
4,16,4,23,4,24,4,25,4,26,%,39
5,1,5,4,3,9,5,6,5,7,5,8,5,7?
5,13,5,14,95,15,5,16,5,21,5,22
5,23,5,26,9,27,5,392
6,1,8,4,6,92,6,17,86,20,6,21
6,22,6,23,6,24,6,25,6,26,6,30

T rd 5T %575 5T s d BpT 21907+ 20
7,21,7,22,7,30
8,1,8,4,8,14,58,11,8,12,8,13,3,14
8,15,8,16,8,17,3,18,8,19
$,20,8,28,8,27,8,39

Ped d2¢3,2,10,9,11,9,12;2,13
P,13,9,15,9:;16; 7,17 ;2,18
9,24,?2,28,7,28,%,27,9,28,%,22
16,1,10,4,14,11,10,13,19,17
14,20,18,23,10,2%

115d 311353138511 68;14:T+11:8
12,11,41,39,11,29,11,24,11,25
11,26511,27:11,28,11,29
12,1,12,7,12,8,12,2,12,10,12+11
12,14,12,15,12,19,22,28,4.2,21
12,28,12,29
43,1,123,10,13,82,13¢1%4;43;15,13,18
13,19;13,20,13,21,13,22 :
13,22,13,39
14,1,14,2,14,6,14,19,14,11
14,15,14,16,14,12,14,29,14,22
14,23,14,34,14,°5,1%,26,1%4,30
15,2,15,4,15,5,15,6,15,7.15,10
19,11,15,12,15;15,15;16
15,28,15,21,15,22,15,23,15,24
15,25,15,2?2,15,39
16,2,16,3,16,4,1¢,7
16,15,16,16,16,17,16,28,16,2%

A7 575 1T Byl T i b e d 7715
17,17,17,18,17,28
i8,5,18,7,18,14,18,11,18,12,13,13
18,14,18,18,13,12,18,20
18,71,18,22,18,23,13,24
18,29,18,26,183,27,15,28
14,21,7,7,9,5,6,5,7,8

19,7 ,7,5,11,18,6;6

Db, 5,;25.6,8:2,7
10,7,6,7.5,24,7.,6
7,8.11,2.8.5,10,10
5,6,14,8,3,7,10,¢
8,8,3,72,10,5,7,7

o e e e e e T e o S o i e R e e A S T3 A RS O S ]
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Simon Goodwin presents a compendium of useful information for the Sinclair QL system and a

handy program for making back-

up copies for your Microdrive cartridges.

Thls' week we're taking abrisk tour of
the QL system, with a collection of
hints and tips about the Micro-
drives, keyboard and display.

Duplicart

Duplicart is a general-purpose program
which can create a back-up copy of your
QL cartridge. Just put the original
cartridge in drive 1, a blank in drive 2,
and RUN the program. A minute or so
later you can pour coffee over the
original cartridge, secure in the know-
ledge that you've got a duplicate.

You have probably used the ‘clone’
programs supplied with each QL pack-
age. These were specially written tocopy
the files on a specific cartridge so that,
for instance, the Quill clone can’t copy
the Archive files, and vice versa.

Duplicart does not have this restric-
tionand will save youalotof work typing
COPY statements whenever you want to
make a security copy of a cartridge. This
in turn saves a lot of work when your
cartridge decides to (literally) get knot-
ted. Microdrives are not the most
reliable of gadgets, and anything that
makes it easier to back them up must

make the Sinclair QL more usable.

Duplicart works by formatting the
blank cartridge and copying the direc-
tory of the original into a temporary file
there. This file is read into memory and
the names areextracted to generate aset
of copY statements which transfer the
files automatically.

Fauity piping
Ideally I would have used a ‘pipe’ to store
thedirectory,instead of atemporary file.
A pipe is a temporary file which is
created in memory rather than on
cartridge. It should be possible to ‘pour’
dataintoone end ofa pipeand read it out
later (perhaps while the pouring is still
going on), but in practice I had no joy at
all in reading data back from the pipe.
The commands:
OPEN #3,pipe__2000
DIR #3,mdvl _
Will happily squirt the directory listing
into a pipe 2,000 characters long, but no
amount of coaxing would bring the data
out of the pipe. Perhaps this secret
feature of the QL will become more
useful when Sinclair tell us how to use
the machine’s ‘multi-tasking’ facilities.

As it is, Duplicart reads the directory
listing from cartridge into the unimag-
inatively named array NaMmE3, and
then the directory file is deleted. The
number of files is shown when copying
begins — a maximum of 50 files can be
copied by the program at one go. The
names are printed one by one as files are
duplicated.

A simple procedure has been defined
to make it easy for you to copy
individual files while Duplicart is
loaded. If your file is called PCN, you
need only type:

C PCN
to copy the file from drive 1 to drive 2.

You may find that your QL works
better if files are copied from the right
hand drive (number 2) to the left hand

one.

Early QLs had undersized cooling
plates behind the second Microdrive
which could lead to overheating and
unreliable saveing on that drive. The
reverse is true on other machines, which
suffer from interference between drive
1, (on the left) and the logic array on the
circuit board nearby. If in doubt, swap
over the drive names throughout the
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listingand see ifthatincreases the speed
at which files are copied.

Make sure that you change the
message on lines 190-210 if you reverse
the copying sequence. If you confuse the
source and destination cartridges you
could end up scrubbing the data you are
trying to duplicate.

In the interests of speed Duplicart
only formats a cartridge once before
copyingontoit. Repeated formattingcan
condition the tape so that it will hold
more data, so it is a good idea to use a
couple of explicit FORMAT commands
before you copy a cartridge which is very
full.

Remember that the capacity of QL
cartridges does vary, although not as
much as their Spectrum counterparts, so
it is not a good idea to fill cartridges
completely — you could end up having
trouble finding a backup cartridge
which will accommodate all of the data.

There are a number of ways in which
Duplicart could be improved. A question
and answer sequence could be added to
allow files to be selected for copying, and
the program could be adapted to handle
otherdevices. Asitstands, Duplicartisa
short, efficient program which takes a
lot of the hassle and worry out of using
the QL.

Key notes
If.you find the QL keyboard irritating
you may be interested in a few POKES
which allow you to alter its charac-
teristics.

Should the auto-repeat rate be too fast
for yourtastes, use POKE 163983, N to alter
the delay between repetitions of a
keypress. The normal value of N is 2,
which represents a delay of 1/25 second.
The value is in multiples of 1/50 second
(or 1/60 second on US models), so that
POKE 163983,5 would reduce the repeat
rate to-a rather more pedestrian 10
characters per second.

The delay before repetition starts is
controlled by the value at address
163981. Again the delay is in units of
1/50 second. The normal value is 30,
which means that characters start to
repeat after they have been held down
for 3/5 second. Use POKE 163981,50 to
select a one second delay, or POKE W
163980,32000 to turn off the repetition
altogether.

It is possible to select Caps Lock from
within a program. This can be useful if
you want to save yourself the trouble of
converting input strings into capital or
small letters, use POKE 163976,1 to select
Caps Lock and PoKE 163976,0 to turn it off.

Sadly, we can’tfind a PokE which stops
the plastic legs falling off the back of the

computer.

Closing the windows
Quite a few QL users seem to have
problems reading all the characters on
thescreen, even if F2is pressed when the
computer is turned on, selecting the TV
display. This is because the computer

tries to display characters at or beyond

the left-hand margin of the TV screen.
The following commands give a clear

and readable screen on an aging Hitachi

TV: ]

MODE 1

BORDER 4,0

BORDER #0,4,0

BORDER #2,4,0

The first statement selects smaller

characters, although still using the

narrow TV display area. Paradoxically

this makes the text easier to read on

most TVs we have tested — the large

characters otherwise used are so crude-

Progrant listingz— Duplicart:

ly-formed that they are hard to read.

The BORDER statements aren't well
explained in the QL manual. The first of
these adds a black border to window 1,
which is used by pPrINT statements. The
next two commands give the same
treatment to window 0 (the command
area, at the bottom of the screen) and
window 2, used for program listings.

Ifyour TV doesn’t cope very well with
MODE 1, try the compromise of MODE 1
together with csze #o0,1,0: CSIZE 1,0:
CSIZE #2,1,0. This spaces out the charac-
ters in each window, making them
easier to read.

30 REMark Duplicart

100
120
1Zo

{c) 1784 Simon
MODE 1

DIM name$ (30,32

PORDER 4,110

140 BORDER 8,128

150 CSIZE 3.1 |
160 AT 1,8 .

170 PRINT "DUFLICART'“\\
180 CSIZE 1,0

170

FRINT"Fut the cartridge to be copied in

the LEFT drive and"

FRINT"the blank cartiridge to be filled in

the RIGHT drive."\\

FRINT"Fress ENTER when you are SURE vyou’rea

ready to start.”

220 INFUT as$
230 FORMAT #0,mdv2_
235

240 OFPEN_NEW #Z,mdvZ_direct

250 DIR #3,mdvil_

260 CLOSE #=

255 REMark Extract filenames

270 PAFER O

280 OFEN #Z,.,mdv2_direct

290 INFUT #Z,n%:FPRINT "“Cartridge Name: ";n$;:

I00 i=0 :REMark First "name’ is sector data

T10 REFesat get_names

I20 INFUT #Z.name$ (1)

ITZ0 IF EOF(#Z) THEN EXIT get_names

I40 i=i+1

IS0 END REFeat get_names

60 CLOSE #=

T70 FRINT" (";i;" files)",

I80 DELETE mdv2_direct

383 REMark Copy each file

Z90 FOR j=1 TO i:PRINT 'name%{j).:c names (j)

400 FRINT"FINISHED!'"

410 FOR i=0 TO Z0:BEEF 100,1i

420 STOP

420 DEFine FROCedure cf(a): COPY "mdvl " % a TO
"mdv2_" % a: END DEFine < -

REMark Read source directory onto
destination cart.

N Goocdwin
20 REMark Version 0.2 26th August 1984
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The QL’s windows are easy to use and versatile once you understand them,

which you will after reading this illuminating article by Tom Short.

the QL is its ability to divide the

physical screen into a number of
‘mini-screens’, or windows. The contents
of these windows can be manipulated by
using facilities available in SuperBasic.
But before looking into QL windows it is
worth describing how SuperBasm hand-
les the physical screen.

There are two screen modes on the QL.
Inthe lowest resolution mode, the screen
is divided into 256x256 pixels and can
display eight distinct colours (black,
blue, red, magenta, green, cyan, yellow,
and white). In this mode, flashing is
available as an option, but there is a
limitation on the smallest size of charac-
ter which can be dislayed (see below).

This mode is set using either:

MODE 256 i
(ie 256 pixels across the screen) or
MODE 8 (ie eight colours)

The higher resolution mode divides
the screen into 512 (horizontal) x 256
(vertical) pixels and can display four
colours (black, red, green, and white).

This mode is set using either:

MODE 512 Or
MODE 4

Coordinate systems

There are three distinct ways in which
the screen can be viewed: (a) the pixel
coordinate system; (b) the graphics
coordinate system; and (c) a modifica-
tion of (a) that I call the character
coordinate system.

The pixel coordinate system ongm-
ates at the top left hand corner. The
y-axis proceeds downwards from 0 to 225

0 to 511. The division of the screen
horizontally into 512 units is true for
both screen modes. The system auto-
matically adjusts to 256 pixels in the
lower resolution mode.

The graphics coordinate system has

of the screen and the y-axis proceeds
upwards from O to 100 units. The x-axis
proceeds to the right from 0 to 148 units,
assuming that the whole of the physical
screen is being used. Both the value of
the origin and the number of vertical
diyisions can be redefined using: SCALE.
The default setting is equivalent to
SCALE 100,0,0. The first parameter is the

Orie ofthe most attractive featuresof”’

and the x-axis proceeds to the right from-

its origin in the bottom left-hand corner |

| number of divisions in the vertical,

direction and the nexttwoarethexandy
values of the origin.. <

Therefore SCALE 200,50,70 will divide
the vertical distance into 200 units and
theorigin in the bottom left-hand corner
will be (50,70). The horizontal axis scale
will adjust in proportion so that any
figure plotted with a change of scale will
change in size but not have its shape
distorted.

A number of graphics commands are
provided in SuperBasic that use this
coordinate system (see Table 1). Note
that the execution of the scale command
does not rescale images already plotted
on the screen, but only affects those
plotted subsequently.

The character coordinate system
standsatthetopleftofthescreenlikethe
pixel coordinate system. The screen is,
however, now divided into rows and
columns. Since the character size can be

,varied under software control on the QL,

the number of rows and columns that
take up the whole screen at any one time

depends on the character height and.

width. .
In the 256 mode there are potentially

42 columns and 25 rows for characters

with the default size, while in 512 mode
defaultsized charactersareorganised as
85 columns and 25 rows.

Width and height parameters are
related to numbers of pixels as follows:

Height Pixel Positions
0 10
1 20

Pixel Positions

0 6
il -8
ol A RT
3 16 °

Character size can be changed using:
csize width, height

It is important to reallse that for the
purpose of calculation, the screen is
assumed to consist of 512 pixels across
the screen in both modes. In 256 mode
the smallest character size is 2.0 or
12x10 pixels. A string of characters can
be placed on the screen using the
charactercoordinate system by means of
the AT facility. For example:

' AT 20, 10: PRINT “A character string”

The string will be printed with the first
character at a position 20 characters
from the left and 10 characters from the

* top. If you are unfortunate enough to be

using a first release QL with version FB
SuperBasic the two parameters follow-
ing the AT keyword must be reversed

Windows

Windows are like ‘mini-screens’ placed
on the physical screen and images
within them can be manipulated using
SuperBasic. A maximum of 16 windows
can be defined, although in some cir-
cumstances this is reduced.

Windows can only be rectangular
with their sides parallel to the physical
screen, so in order to set one up its
dimensions and position only need be
specified. We must also have some way of
referring to it, to distinguish it from
others. This is achieved by using a
channel number and the window is
created with an OPEN statement. As an
example, suppose we want to create a

" window 100 pixels wide, 50 pixels deep,

positioned 40 pixels from the left edge of
the screen and 20 pixels from the top. A
possible OPEN statement is:
OPEN£5,SCR__100X50A40X20

Here we are using channel number 5.
Thescrisastandard QDOSdevicename
and stands for screen output. The 100x50
indicates the window size and a+0x20 is
the position. The x can be thought of as
‘by’ and the A as ‘at position’.

'Origin of pixel and character co-ordinate systems

- VVindow on Channel 6

1R

Origin of graphics co-ordinate system
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We can now operate on this window in
SuperBasic. For example, we can set the
background colour with:

PAPERSS,7

This sets the window on channel 5 to
colour 7 (white). This becomes apparent
when we clear the window with:

CLs¢5

Table 1 indicates the SuperBasic com-
mands that will accept a channel
number in order to manipulate the
contents of a window.

In order to appreciate how some of
these commands work with windows, let
us set up two windows on channels 5 and

Centre (100,85) - radius 5
(100,80)
(88,70) (112,70)
(100,40)
(95.20) (105,20)

6 with the following specifications: (see
Figure 3)

Channel 5 Channel 6
Window size 100x50 200x100
Window position 50x75 175x25
Background blue magenta
(paper) colour
Foreground white black
(ink) colour

The following procedure will set up the
windows:

1000DEFine PROCedure wsetup

1010 MODE 8

1020 OPEN£5,3CT—100X50A50X75

1030 OPEN £6, SCT_—_200X100A175X25

1040 PAPERSS5,1

1050 PAPERS6,3

1060 INK:£5,7

1070 INK£6,0

1080 CLS$5

1090 CLS£6
/1999 END DEFine wsetup

The procedure can be executed by simply
typing its name: wsetup
A coloured border can be added to each

window by inserting the followinglines:
1100 BORDERSS,2,6

1200 BORDERSS6, 4,5

The two parameters after the channel
number indicate the thickness of the
border (in pixels) and its colour. The
thicknessspecifiedisactually that of the
horizontal components of the border.

The vertical components at the sides are

twice the specified thickness. Therefore,

the smaller window (channel 5) will
have a border thickness of two pixels
horizontally, four pixels vertically and
colour yellow (6) and the larger (channel

6) will have a border of four pixels

horizontally, eight pixels vertically and

colour cyan (5).

The addition of a border takes place
within the inner edge of the window and
therefore decreases its effective size.
The notes on the pixel and graphics
coordinate systems apply equally well to
individual windows. The origins of the
coordinate systems in the current exam-
ple are shown in Figure 1.

To illustrate the effect of executing
graphics operations in windows, we will
define a procedure to draw a simple stick
figure (see Figure 2):

2000 DEFine Procedure stick(channel)

2010 REMark Draw head radius s, centre

(100,85)

2020 CIRCLEschannel,100,85,5

2030 REMark Draw arms

2040 LINEtchannel, 88,70 TO 112,70

2050 REMark Draw body

2060 LINEtchannel, 100,80 TO 100,40

2070 REMark Draw legs

2080 LINE£channel,95,20 TO 100,40 TO

105, 20

2999 END DEFine stick

This stick figure can be placed in each of

our example windows by the program:

100 wsetup

110 REMark Draw figure in window on

channel 5

120 stick 5

130 REmMark Draw figure in window on

channel 6

140 stick6
The result of running this program is

shown in Figure 3. The following points

should be noted.

1 Each window has its own graphics
coordinate system. The same figure
hasbeen drawn in each but it has been
scaled so that the window height
(excluding the border) is 100 units on
the graphics coordinate system. This
means procedures that use graphics
facilities can be written independently
ofthe final window into which they are
to be drawn. It is worth inserting a
SCALE statement into the above prog-
ram to see the effect. Since SCALE can
take a channel number, the scaling

can be handled differently in different

windows.

2 Each window is twice as long as it is
wide in pixel units. Since each window
is 100 graphics units high, you might
expect that drawing the body of the
figure at x=100 would place it in the
centre of the window. Unfortunately
this is not the case. The reason is that
each pixel is not square but rect-
angular and, therefore, 50 pixels
horizontally does not cover the same
distance on the screen as 50 pixels
vertically. The graphics coordinate
system, however, does use the same
scale horizontally as vertically.

3 Wecantrychangingthe position ofone
ofthe windowsin the above program so
thatthe twowindowsoverlap. Thiscan
be done by modifying the appropriate
OPEN statement in wsetup or alterna-
tively using wiNDow.

The following program lines will
redefine and clear the window on
channel 5sothatitoverlaps withthaton
channel 6:

104 WINDOWSES, 200,50,250,50

106 106 CLSE5

The window hasbeenredefined sothatit

is 150 pixel units from the left of the

screen. If a border is required on this
redefined window, it must be added
again. For example:

108 BORDERS5,2,6 :

Running the modified program will still

show the image of the original window

on the screen with the redefined window
covering it. The two images in the

window overlap as shown in Figure 4.

Back to the beginning

You can now appreciate that all screen
activity on the QL takes place in
windows. The system uses three prede-
fined windows on channels 0, 1 and 2.
The default arrangement of these de-
pends on whether the TV or monitor
option was chosen when the QL was
initialised. With the monitor option, the
default modeis512 and the three default
windows are shown in Figure 5.

With the TV option, the default mode
is 256 and windows 1 and 2 coincide in
their positions on the screen as shown in
Figure 6. In this case, the window sizes
are smaller to take account of the fact
that most TVs do not display the full
extent of the screen.

Each window hasaparticularuse. The
channel 0 window contains the current
command or program line as it is
entered, the edit line, and also displays
the error messages. Channel 1 is the
default channel. Most program opera-
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e DEFAULT WINDOWS IN ‘MONITORMODE

DEFAULT WINDOWS IN TV MODE

tions such as PRINT, CLS, INPUT, FLASH,
BORDER will operate on channel 1 if no
other number is specified. Channel 2
d15plays the program as it builds up and
isalsothe default for the LisT command.

-~ In through the window

If we wish to input to a window by means’

of an input statement, an alternative
form of oPEN must be used because scr—
is a write-only device. i

.The alternative that allows both
output and input is the console device,
con_ The method used for opening this

DEFAULT
: WINDOW
ARC o i |

COORDINATE
. SYSTEM -

." graphics
m 1
AT 1

graphics
character

w
[}
3
R
-

pixel

pixel
graphics

-

graphics

character
pixel
graphics

o

graphics
graphics

- .. graphics
13 graphics

Ui s et 1 DO 1 e

e
o
£
2

Draws acircular arc

graphic.s‘ : .'

is similar to scr_, except that the size of
the type-ahead buffer associated with
the window must also be specified. For
example, an alternative to line 1020 in
the procedure wsetup could have been:
1020 OPENE5, COIL__100X50A50X7580
_The figure 80 means that 80 characters
can be typed before the type-ahead
buffer overflows and characters are lost.
Input statements, such as the followmg,
can now be executed:
INPUTs5,value

This will wait for mput tobe prov1ded in

‘the window on channel 5.

- ACTION

Relative arc
Positions text cursor

Draw filled rectangle
aock & specified.
Adds border to window  Thickness and colour must be specified.
Draws circles/ellipses
- specified.
Relative CIRCLE Uses relative coordmates for centres.
Close window De-assigns channel number to window.
Clear window
Sets character size Sets size of characters printed in window.
Position cursor
Lists Microdrive files
Same action as circle
Same as CIRCLE__R
- Fills solid area Switches ﬁllmg on and off.
Character flashing
* " Set foreground colour
a Input character
- = Inputsdata - : - Optional prompt.
Draws straight line

Relative LINE .= .

Keywords that will accept a window channel number

Joins two points w1th a cu'cular arc. Curvature mdlcated by
specifying the angle turned through.
Like aRc but point is taken relative to the last point.
In version FB parameters are reversed. In version PM, only
works on channel 1.
-Dimensions, position of top left hand corner and colour need to be

Centres, radii, eccentncmes and angles of orientation must be

Specifies which part to clear. Default is whole window.

Can use combination of graphics and pixel coordinates.

" watcbes flashing on and off. Only in mode 8. Only text ﬂashes
: Functxon retums va.lue entered Optxonal wait penod specx.ﬁed

’I\No pomts specxﬁed. ;&lso used to move graph.lm curson. "

All opened devices should be closed
before a program terminates. In Super-
Basic this is: cLosEss - ¢
Although its image may st111 appea.r on

. the screen, the window no longer exists.

_.From these simple examples, the
versatility of the QL windows can be
seen. Examining Table 1, you will see
that there are other powerful facilities
for manipulating the contents of win-
dows. These include the ability to pan
and scroll in either direction, to see part.
or all of the contents of a window, and
draw hollow and filled figures. - = . P

NO‘IES

".- Lists program - ~Allorpartofprogramhsted : - )
Moves graphics cursor ~ Turtle graphics. - iy :
. Creates window - == .- See text for details.
Sets overpnntmg . Allows printing of one character over another, wmblmng the two
Tos :+ «~-=- Also sets stripcolour. = - D Sy e
L Pans wmdow content.s i Whole or part of screen panned left or nght G

;’ Sets background colour L Z

. Sets‘write’mode '.’1‘1.1rtle graphxm 1 I :
Unsets ‘write’ mode .. Turtle graphics. ‘ T
Plotspoints - . .,  Oneormore pomts can be specxﬁed.

_ RelativepomNT ... -: . :,
Changescale - = - - See text for detaﬂs i - -
Scrolls window contents Scrolls all or part of Wmdow up or down | cal Py .
Sets strip colour - - " Setslocal character background colour. See also ovER. ~ ., .-
Relative TURNTO . - - Turtle graphics. : pEpe e
Turns turtle _ Turns turtle through specxﬁed number of degrees
Sets underlining’ Set character underlining on or off.

Redefines window

Specifies new dimensions and vosition of existing window.




John Gilbert d@monstrates how to

open windows on the QL and disproves
the popular myth that they are
necessarily linked with multi-tasking

Making the_
frame Tit

dow does he would probably give
one of two answers. The first would
be that it lets light into a room and the
second that it is something through
which you can look onto another scene.

The latter is true of the window
facility on the QL. You can define a
window to look either at a SuperBasic
listing or at the results of a program
when it is run. QL windows are mina-
ture versions of the large screen display.
Conversely, the latter is just another
window which has been set up by the
QL.

When the machine is switched on, or
reset, it offers two display options. If
you go into monitor, or 80-column,
mode you will find that the screen is
split into three windows. The one on
the left shows the listing of a program
and the one on the right produces the
results when it is run. At the bottom of
the display is the workspace window
which is used for entering and editing
SuperBasic text.

In television, or 40-column, mode the
same windows are displayed in different
positions. The workspace window still
occupies the bottom of the screen but
the listing and run windows have been
merged. The run window has been put
under the list window and only CLS #2
or RUN. Both windows have been cre-
ated so that they go into action when the
relevant calls, RUN, LIST or CLS, are
made to them.

Each window can be addressed using
a number prefixed by a hash mark, such
as #2 which corresponds to the listing
display. Those are channel numbers
and by using them you can reference,
OPEN and CLOSE data channels and
streams.

You may know that the QL sets up its
own channels to deal with microdrive
operation and sending data to a printer.
What may not be so obvious is that the

IF YOU ASK anybody what a win-

screen is also treated as a device to
which you can attach channels. The
whole screen display consists of one big
window device which is produced on
the screen using the OPEN command.

The channel number, attached by
means of a hash mark to the OPEN
instruction, must be within the range of
zero to 15. That means that the QL will
allow the use of 16 channels at one time.
The QL uses channels zero, one and
two to produce the editing, listing and
runtime windows. When you are first
experimenting with those numbers it
might be best not to use those three
values to OPEN or CLOSE channels.

If, for instance, you closed channel
zero, which is connected to the window
through which the editing of instruc-
tions is done, you would be unable to
type anything into the machine as win-
dow zero is used to accept your input
from the keyboard. You can try it by
using the instruction CLOSE#0 but
make sure that you have nothing im-
portant in the memory before you close
off the vital visual link to the main
processor. The computer will still ac-
cept information from the keyboard but
that information will not be displayed.

The instruction for OPENing your
own windows on the screen uses the
format:

OPEN# channel number, CON_width
X height a horizontal X down.

CON rtells the QL that the OPEN
instruction is to be applied to a CON-
sole device which is an entry or exit
point for a channel through which input
and output can be accepted. Theoreti-
cally the microdrives can be set up as
CONsole devices as they can accept
inpurt and output from a file in memory.
In the same way a window can accept
the input display of characrers or graph-
ics and output it onto the screen.

The four numeric values which fol-
low CON _ set up the width and height
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me

of the window followed, after the ‘a’, by
the x,y co-ordinates at which it will
appear on the screen. Windows are
displayed using the pixel co-ordinate
system which consists of 257 pixels
running down the screen and 513 pixels
running across the display from the
lefthand side.

When you think about the position-
ing of a window it should be at least 32
pixels away from either edge of the
screen. If it is not you will find that the
window disappears off the edge of the
display. The problem is that the QL
screen format is larger than that with
which a television can cope.

The origination point of any window
is at its top lefthand corner. For in-
stance, if you used the co-ordinates
50,50 that corner would be located at a
point 50 pixels from the top of the
screen and 50 across from the left. If a
window is defined at that point you can
safely give it a size of 130 pixels both in
width and depth.

The instruction is:

OPEN #3, CON_130x130a50x50

When opening the window through
channel three make sure that you enter
the ‘x’s and ‘a’s within the statement
and not make the mistake of using
commas which nearly all the other com-
mands relating to SuperBasic graphics
use. Think of the ‘x’ as meaning ‘by’ in
carpenters’ terms and ‘a’ meaning
‘across the display’ in terms of position
from the top of the screen.

If you type in the OPEN #3 state-
ment as a direct command you will have
to type in CLS and CLS #3 to see the
results of your- work against the red
background of the runtime screen. To
see the effects of the windows on the
screen you can define another window.
Position it at 200,50 which is 150 pixels
to the right of the first and give it the
same dimension of 130,130.

OPEN #4, CON_130x130a200 x 50

When you clear the screen again and
then CLS #4 you will see that the new
window has appeared by the side of the
first. You can give them different tasks
to do and you will see that each re-
sponds almost immediately.

You can list a program in any win-
dow by typing the LIST instruction
followed by the # suffix, which was
used in the OPEN statement which
defined it followed by its channel num-
ber. Enter the following program, or
use one of your own, and then produce
a listing of it in both windows #3 and
#4.

10 PRINT#0, “Sinclair User”:

Pause 50

20 PRINT #0, “shows how to pro-

duce’: Pause 50

30 PRINT #0, “windows on’’: Pause

50

40 PRINT #0, “the QL”: Pause 50

If you type in the LIST commands
on the same line, ENTERIng them at
the same time, you will see the delay
berween finishing one task in a window
and starting another.

LIST #3: LIST #4

The delay and the way in which you
entered the LIST instructions disproves
the popular myth that windows and
multi-tasking are somehow linked. As
Sinclair Research has explained win-
dows can be used to multi-task in ma-
chine code but just because you can
output different listings and displays to
windows you cannot run two programs
concurrently in SuperBasic.

That is not to say windows are a
waste of time when used within Super-
Basic. You can, for instance, set up
several display areas using: windows
some of which are used for the input of
information, some for responses and
some for displaying the starus of the
program. Such formats could be used in
business programs, such as Archive and
Easel, or in complex adventure games
in which compartmentalised status dis-
plays are required.

The use of graphics within different
windows is not as complex as it may
seem in the User Guide. When the two
windows #3 and #4 were defined the
pixel co-ordinate system — Figure | —
was used with a scale that ran down the
screen from zero to 256. When produc-
ing graphics, such as lines, arcs and
circles within a window you will need to
use the graphics display co-ordinate sys-
tem which exists in parallel with the
pixel display — Figure 2.

It might seem complicated to have
two systems operating on the screen to
do different tasks but the graphics scale
is more flexible than the pixel. The
pixel scale is fixed but you can change
the graphics scale from its default range
of 0 to 100 co-ordinates to any other
range. For instance, you could rescale it
to 150 or 200.

You can see the change in scale by
drawing a line up the lefthand side of
window # 3. That is done by using the
command

LINE 0,0 TO 0,100

The first set of values in the LINE
command marks the x,y co-ordinates of
the point of origin of the line and the
last two are the destination co-ordinates.
The scale has initially been set by the

’ continued on page 144
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continued from page 143
QL at 100 and so the line should touch
the top of the window display.

If, however, you change the scale the
results will be different.

The instruction is:

SCALE # 3, 200,0,0
doubles the scale of the window #3 to
200 instead of its original 100 pixels in
depth. The whole window is affected by
the change as you are using 0,0 co-
ordinates as the start point of the
change but you could make the scaling
even more complex by starting the 200
scale somewhere else in the window
which would leave the 100 scale still
partially in effect. For instance, if you
rescaled at 0,50 the new scale would

(e) (512)

—
4

(256) X
Figure 1. Pixel co-ordinate system.
come into effect halfway up the win-
dow.
When you have reset the range on the
window type in the LINE command
using 100 as its length. You will see that

the line will now only go halfway up the
window. The graphics system has been
adapted for use with the 200 scale.

As well as redefining the SCALE
with which window graphics can be
plotted it is also possible to redefine the
positions of windows, which either you
or the QL have brought into existence,
without using the CLOSE command to
close a channel and re-opening it at
another position. The instruction to do
that is WINDOW and it will enlarge or
shrink the existing window and relocate
it on the screen if necessary.

You might, for instance, want to put
the editing facilities of the window #0
onto the main part of the screen so that
it overlays both the runtime and the
listing windows. That would mean you
would have to CLS#0 every time you
wanted to bring the edit window to the
top of the stack instead of relying on the
QL to do it automatically.

The width of the redimensioned #0
window would be 448 on the x-axis and
180 along the y-axis. The origination of
the window is not as you might think
0,0 because of the obliteration problem
mentioned earlier. It is 32 for the x-axis
and 16 for the y-axis, counting down
from the top of the screen. The full
definition is: '

WINDOW #0, 448,180,32,16

You will find that once you have
entered that as a direct command you
will have a whole screen in which to
edit information instead of the few lines
given to you by the QL original editing
window. Unfortunately it looks messy
as you have three colours on the screen

100

AN

—
7

(@) X
Figure 2. Graphic co-ordinate system.
— red, black and blue. To clear all those
problems you can use the program be-
low to get rid of any text which might
have been left at the borrom of the
screen when you re-located window # 0.
Make sure, however, that the first in-
struction in all your programs which
use the technique is CLS #0.

10 CLS#0

20 WINDOW #0,448,180,32,16

30 FOR K= 0TO 2

40 PAPER #K,0: CLS#K

50 NEXT K

60 CLS#0

70 PRINT #0,“ready”

€)
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Assemble 2 Castom
Keypanel for cach of your
programs and you create an
insant and individual

adhesive labels pre-printed
with words, symbols and
arrows, plus a sheet of 140

| and Early Tearners.

The Spectrum keyboard is
quite 2 complicated sight for
even adult eyes, but young

from your Spectrum with the
Early Learners Kcypanel Kit!
From SOFTEACH LIMITED

144

reference to every onc.

Look at these Feactures!!
Durable stay-flat Plastic not
cardboard.

Mazrt-black panels look super
on your Spectrum.
Pre-printed ‘Spectrum Red’
labels for a professional finish.
Useful too with a joystick for all
thosc ouher keys.

Each kit comes in a clear
plastic storage wallet and
conrains:

10 Martt-black Keypanels, a
sheet containing over 140 self-

blanks for your own design.

A must for Fighter Pilot,
Flight Simulation and all multi-
key games and Busincss
apolications.

The First add-on for your
Spectrum.

Custom Kcypanel Kits
arc£3.95 plus 35p p&p each.

From W H SMITH and good

computer stores or by returm
of post from:

SOFTEACH LIMITED
25College Road,
Reading,

Berkshire RG6 1QE.

children really do nced
something bolder to ensure
they get the best from
cducational programs in
particular.

These flexible printed
overlays are mounted on
individual locating frames and
produce a clear and simple
keyboard for young users.

The kit contains a complete
range of panels, printed in a
large clear typeface. (Lower
case, upper case, upper and
lower, blank key outlines and
two blank pancls for you to
draw on.)

Your child will get more

2

5 College Road,

Recading, Berkshire RG6 1QE.

- N I N ..
Plcase send me:
Custom Keypanel Kits
@%3.95 plus 35p p&p cach.

Early Lcarncrs Kics
@82.95 plus 35p p&p cach
(Overseas please add 25%.)
I enclose a cheque/P.O.
payablc 10 SOFTEACH LIMITED.

NAME
ADDRESS

SINCLAIR USER October 1984
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Adem Denning, of Micronet 800, shows that

QL Basic can ke enhanced by way of
extensicns to the machines procedure list.

Although the QL's SuperBasic is in many
respects a_ wonderful
language it is somewhat deficient when
seen as the QDOS command language.
Where are essential disc commands like
BACKUP and RENAME?

Luckily the mechanism for extending the
procedure list is simple —in Basic! The pro-
cedures to do these extra operations are
also generally easier to write in Basic, so
that's what we’re going to do here.

The author is currentty working on the
machine code versions of these pro-
cedures so that these can be linked in as
part of the ‘permanent’ procedure/function
list on boot. The QDOS documentation
explains reasonably clearly how to do this,
but the lack of a QL assembler makes
things rather awkward at the moment.

When adding procedures and functions
to SuperBasic from within SuperBasic,
one has to choose a line: numbering such
that as little conflict as possible occurs
with the user's own program and the
easiest way to do this is by using the
highest line numbers possible. The list of
procedures described here starts at line
31500, and with the default AUTO line
number of 100 it would take a very exten-

programming

sive program indeed to overrun the pro-
cedures. Naturally those procedures that
are not required within a particular applica-
tion may be deleted if the program does
get too big, but if you do this you must
ensure that procedures that are called by
other procedures are not deleted.

As a number of QL owners are likely to
be new to Basic programming it is as well
to get the distinction between procedures

u, . . the mechanism for
extension is simple”.

and functions clear at the start. In many
respects they are the same in that they are
both defined blocks of code that perform a
particular operation or sequence of opera-
tions.

The fundamental difference is that a
function retuns a result while a procedure
does not. This issue can become a little
clouded when a procedure is written which
alters the value of a variable decfared out-
side the procedure, as it then appears to
retumn a result, but in such cases the result
is implicit rather than explicit.

To clarify this, it makes sense to assign a
variable to a function, but a similar opera-
tion within a procedure would be syntactic
nonsense. In other words if func(param) is
a function then one can write : -

result = func(param)

but if it were a procedure one could not. As
an example, let’'s consider some Super-
Basic functions and procedures. SIN, INT,
RESPR and CHRS are examples of func-
tions as all the lines below make perfect
sense: '

~PRINTSIN(P) -
x=INT(RAD)(45))
space=RESPR(1024)
a$=FILL$(CHR3$(26),34)

SuperBasic procedures are things like
CLS, PRINT, LIST and POKE. That's
because you can say things like:

PRINT “I'm a procedure”
while things like
a=CLS

are pure rubbish! Notice how SuperBasic
functions, whether inbuilt or user defined,
always have their parameters in brackets
while procedures in general don't. We say
‘In general’ because it is quite valid 0
include parameters in brackets, but doing
so alters the way they are treated by
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is unlikely to conflict with channel defini-
tions elsewhere in a program. This line also
shows up to points worth noting. Firstly,
although the QL User guide implies that
window definitions can use steps of 1 pixel
this in fact seems to be 2 pixels in reality.
Secondly the guide again implies that only
channel numbers #0 to #15 are valid in
Basic (as is the case with the Spectrum).
This also turns out to be untrue, although
we have yet to discover the highest chan-
nel number that is available.

Once this window is open we enter a
loop in which the cartridge is repeatedly
DIRd to this channel until the ESCAPE key
is pressed. As the window is so small and
out of the way it is, to all intents and pur-
poses, invisible. Once ESCAPE has been
pressed we clear and close channel 200
and then return to whatever called the pro-
Cedure. Believe me, it really isn’t as facile
as it seems!

The procedure of Listing 2 is short and
sweet and merely serves to increase the
friendliness of SuperBasic. It allows us to

| type CAT n to catalogue a drive rather than

having to go through the eventually rather
tedious process of having to type DIR
mdvn_ each time: As the procedure
stands it can only catalogue to the defauit
channel (1) but it is a simple matter to alter
it to accept a second parameter represent-
ing the channel to catalogue to. :

The procedure is straightforward and
self explanatory.

at’s in a name

SuperBasic. A parameter of x is subtly
different to a parameter of (x) — the first
case results in the variable itself being the
parameter while parenthesised parameters
pass the value.

This is only of significance to us when a
procedure alters a global variable— by pas-
sing the variable in brackets it won't get
altered. Sometimes!

While we’re defining things we might as
well make the distinction between
operators and procedures/functions too.
An operator retums a resuit by operating
on one or more operands, so that in an
operator that retumns the negative of the
operand following it, and + returns the
resuft of adding the operands on either
side of it and MOD produces the remainder
of an integer division of the left hand
operand by the righthand operand. Notice
that, uniike most other computers that
supply this function, INSTR in SuperBasic
is an operator and not a function.

Now onto our defined procedures and
functions. Notice that in many cases we
have declared certain of the parameters as
being typed (ie said that they are integer,
string or whatever) despite the fact that for-
mal parameters are defined as typeless in
SuperBasic. This has been done simply to
clarify the use of each parameter and it is
not necessary to adhers to this nomencia-

ture. Listing 1 is a procedure to spin a
specified microdrive cartridge until the
ESCAPE key is pressed. Although this may
at first sound entirely fatuous it has proved
to be of immense value when trying to
recover data from microdrive cartridges
that seem intent on always returning bad
or changed medium error reports. It will
by no means always recover a set of data
but a good spin of sixty seconds or so does
seem to do a cartridge wonders! The pro-
cedure also raises a few interesting points
about SuperBasic.

rather more immediate use and simply
adds ‘a RENAME procedure to Super-
Basic. It has three parameters — the file
name to be renamed, the new file name
and the drive. As it stands the procedure
will not allow you to generate a copy of a
file on a different drive, which is standard
RENAME practice. If you really want to do
this, try the QL's COPY procedure!
RENAME works by building up two strings
—one to define the old file and one to define
the new file. The old file is then copied to
the new file and subsequently deleted,
which is the nearest we can get to a

“SuperBasic is somewhat deficient when seen as the
QDOS command language”.

As with other procedures it is good pro-
gramming practice to reduce the scope of
vaniables within a procedure as much as
possible —in other words, make them local
as the first line of a procedure or function
definition. This has been extended to
include loop identifiers (used in REPeat,
FOR and SELect) because the scope of
these matches are that of a variable.

The SPIN procedure first builds up a
string to represent the specified microdrive
cartridge, putting the result in drive$. It
then opens the smallest sereen window
possible to channel 200. Such a high chan-
nel number was chosen simply because it

RENAME. Certainly its effect isto rename a

file, but if the file to be renamed is longer

than the space left on a cartridge it
obviously can't do its job. It would proba-
bly be possible to write a machine code
procedure to rename every sector of a file,
but it would be of dubious value as it would
decrease the life of the cartridge, which is
short enough now!

Note that there is no expilicit error check-
ing within the procedure, so if the old file
does not exist or the new file does already
exist, a standard SuperBasic error mes-
sage will be generated and the procedure
will be aborted. For this reason error

Listing 3 shows a procedure that is of
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checking was deemed unnecessary.

The most complicated procedure is that

which performs a drive-to-drive backup. It
uses a fairly devious technique to discover
which files exist on the source drive's car-
tridge, and it includes the option to delete
the original files as it goes. This option
would be taken if a cartridge were proving
unreliable and you wanted to reformat it
but keep the files it contains intact. This
option is selected by making the third
parameter anything other than zero. A
value of zero for switch% forces the pro-
cedure to perform the more usual backup
facility ‘#r which files are simply copied
across. This procedure is shown in Listing
4,
The first thing this program does is
define three strings — dS, a$ and bS. The
first holds the filename ‘dir_tmp’ on the
destination drive, the second holds the
source drive definition and the last holds
the destination drive definition. Channel 3
(you may alter this of course) is then
opened as a new file and the source drive is
catalogued to it. This file is then closed and
re-opened for read only. Two dummy
strings are then input from the directory,
the first representing the cartridge name
(which we don’t need) and the second rep-
resenting the number of sectors available
on the cartridge. Again, we do not need this
information. Everything left in the file is
then a file name to be copied across, so we
enter a REPeat loop (controlled by
movefiles) to copy each file. The first thing
this loop does is check to see whether we
have reached the end of the directory file,
and if so leave the file. The end of the file is
checked first because if we attempted to
backup an empty drive this occurrence
would be trapped without error before it
happened. In other words the loop is set up
to act as a zero-case trap loop, something
which is tedious to implement on a BBC
Micra!

DEFine FROCedure SPIN(ar”)
LOCal loop,drives

0 drivess= mdv LdriZl’ _
OPEN®200, scr _2x2auxt

REPeat looo

31520 DIR®Z0D ,drives

71260 IF INKEYS=CHRS$(27):EXIT loop
21570 END REPeat loop

21280 CLS#200:CLOSEN200

21290 END CEFine

21800 DEFine PROCedure CAT(dr%)
1610 LOCal ¢8

T1620 éSmmdv ldrzut_"

21630 OIR ¢35

71640 END CEFi1ne

31850 DEFine PROCecure RENAME (Qlds,news,ar’
T1660 LOCal as,bs

1670 as="mdv tariL®_"lolas

31680 ps="mav'karil” _"%news

21690 COPY a3 TO bs

31700 DELETE as

T1710 END OEFine

1720 DEFine PROCedure BACKUP (ar1Z,ar2%,switchn%l
31720 LOCal as,bs,as,fs,moveflles
31740 as=“mav*%arlZ&” _air_tmp"
31750 as="mav udr %% _ "

31760 DS=“mdv"bdr2%Z&"_"

1770 OPEN_NEWNS,ds

21780 DIR®I,as

21790 CLOSERNS

21800 OPEN_IN®3,as

31810 INPUTE3 1 ¢8)¢3

31820 REPwat movesiles

31821 IF EOF(83)1EXIT maveéiles
21830 INPUTWS  ¢3

21840 PRINT®O; Capying 'S
318=0 COPY astLés TO bstés
S1860 [F switcnZiDELETE as&és
31880 END REPeat move+tiles

31890 CLOSEN3

21900 DELETE as

31910 END DEFine

BACKUP then prints a message to chan-
nel zero (the command channel) telling us
which file it is copying, and then it copies
that file from source drive to destination
drive. Finally, if switch% was given a non-
zero value then it will be considered as
TRUE, so the source drive file just copied
will be deleted. If the parameter was zero
then no files will be erased. Once the end of
the directory file has been reached the loop
is ended and channel 3 closed. The direc-
tory file is then deleted and the procedure
ends. Again there is no explicit error check-
ing, as common sense and SuperBasic
ought to prevail!

Classic coding

The next piece of code is a classic con-
version function that returns a decimal
number corresponding to a string para-
meter that is taken to represent a numberin
any base between 2 and 36. It works by
zeroing an accumulator (the variable total)
and progressively adding each converted
digit to base times the accumulator. The
method is not the fastest but it is the
easiest to understand. It makes use of the
QL’s INSTR operator to find the position of
each digit in a string comprising all possi-
ble digits for that base, and returning its
representative decimal value to the vari-
able temp. If the tested digit does not
occur in the string then it is treated as
invalid and results in temp having a value
of —1.

Once the value has been obtained
invalid digits are trapped in such a way that
the function terminates immediately and
returns a value of zero. In valid cases the
process is repeated for the length of the
number string. Listing 5 shows the proce-
dure.

The reverse of this function is provided
by the next function OFDECS. This is pas-
sed as a decimal number and a number
between 2 and 36 to represent the base.
The decimal number is then converted to a
string representing that number in the
given base, and this is returned as the
function’s result. It works by using a pro-
cess analogous to splitting a number up
into the number of units, tens, hundreds,
thousands and so on that form the number,
but instead of splitting it into powers of ten
it splits it into powers of the specified base.
The resulting number is then converted to
ASCIl and added to the front of an initially
null accumulator string (unfortunately cal-
led hexS$ here!). The end effect is to pro-
duce a string that accurately represents
the number. OFDES is shown Listing 6

Numbers to the base 16 (hexadecimal or
just hex) are so useful in computing that a
function to allow us to use hex numbers
within a SuperBasic program would be
very useful. Our DFC function would do
this quite happily but it always has to be
passed two parameters the nex number
and 16 to represent the base. So this short
function, called HEX, calls up DEC and
automatically adds the base as 16 during
the call. This means that we can now use
hex numbers very easily, like so:

POKE_W HEX (‘20000'"), HEX('4E75")

Our final manipulation of the two base
conversion functions results in a routine
that will convert a number in one base to a
number in another base. We use one of our
functions as a parameter to the other,
resulting in a base to base conversion
involving decimal as an intermediate stage.
This is by far the easiest method, and the
function thus defined is known as BASES.
It is passed by three parameters — the
number to be converted (passed as a
string) and the two bases. The first is the
base that we are converting from and the
second is the base to which we want to
convert. This procedure is shown in List-
ing 8.

The final procedure shown in Listing 9 is
purely of interest to those with an Epson
dot matrix printer. It opens a specified
channel to the printer (which is assumed to
be connected to serial port one) and then
prompts for an option string. This option
string can consist of any combination of
the digits 0, 1 and 2. Option 0 initialises the
printer by sending ESC @, option 1 sets
the UK character set (so that £ signs get
printed properly) and option 2 sets up the
USA character set (so that the # sign gets
printed correctly).

This set of nine procedures and func-
tions merely serves to demonstrate the
power of SuperBasic, and the user can
easily write a whole bunch more for all
sorts of applications.

31920 DEFine FuNction DEC(nums,base)

21930 LOCal total,temn,loop

71940 total=0

31930 FOR loop=1 TO LEN(nums)

1960 tempe(nuas(loop) INSTR "0123434789ABCD
EFGHIJKLMNOPQRSTUVWIYZI" (1 TO base)

¥=1

1970 IF temp<o-1

1980 total=total *basevtemp

1990 ELSE

22000 total=0

32010 EXIT loop

22020 END [F

22030 END FOR looe

22040 RETurn total

Z20Z0 END DEFine

32060 DEFine FuNction OFDECS (numoer ,Dase)
22070 LOCal num,tl,t2,nexs,buildstring
22080 num=numoer:nexs=""

32090 REPwat buildstring

2100 IF num<base1EXIT buildstring
32110 t1=(NT (num/base):tl=t]

20 ti=num—ctlebaseinum=tl
hRex3=CHRS (t1+48+7e(t159)) 4haxs
40 END REPeat buildstring
Z0 Nex$=CHRS (num+48+7e (num.9) ) Lhexs$
32160 RETurn hexs
22170 END DEFine

A S A i i

32180 DEFine FuNction HEX(hex3)
22190 RETurn OEC(hexs,ls&)
22200 END DEFine

22210 DEFine FuNction BASES(nums,basel,base)
32220 RETurn OFDEC3 (DEC (num$,basel) ,base2)
2230 END DEFine

22240 DEFi1ne PROCedure EPSON(chani)

=0 LOCal ukS$,usas,init$,choices,cn,laon
32260 uk$=CHRI{(27)& 'R LCHRS (3) :usas=uks
70 OPENWCnani,serlc

(1 TO 2)CHRS(O) 11n1tS=CHRS(27)% Q"
322780 REPwat l10op:1 INPUTNO; Initialise
(Q), Set UK (1) or Set USA (2)?''‘choices:!
F choices$<> ":EXIT loop
32290 FOR loop=! TO LEN(choices)
che=choices(loop)
SELect ON cn
-

PRINTBChanZjinits
=1
PRINTWChan”Ziuksy
=2
PRINTNChanZiusas:
~REMAINQER
PRINT®O) "Invalid parameter 'loop' '’
END SELect
2410 END FOR loop
IZ420 PRINTWO: ‘Printer channel 'chanX' now set up’
32430 END DEFine
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Adam Denning says there’s nothing to QL multitasking — he
explains in his crash course on getting the most out of the QL.

Multi-tasking on the QL is easy. There
really is nothing to it. All the rumours about
how difficult it is to write programs which
will run concurrently with others are pure
fabrication. Oh sure, you have to be able to
program in 68008 machine code, but let’s
face it if you're reading this magazine then
it's a fair bet that you're half way there
already.

Each multi-tasking program is referred
to as a job by QDOS, and each is simply a
self-contained program. Each job has its
own record of all its registers, so whenever
the system switches the processing from
one job to another all it has to dois save the
registers in a pre-defined place, load the
registers of the next job, and away it goes.

Each job runs for the most part in the
68008's User mode, so that the task of pro-

o NaLIST D

* Dﬁerating- sy._sten. vecjturs '

UTCON  ERU $C

UT_SCR  EQU $C8

-UT_ERRO  EQU $CA

UT_ERR  EQU . - $CC

UT_MINT  EQU SCE

UT_NTEXT EQU  ~ $D0

UT_CSTR  EQU © $E6

CN_DATE  EQU $EC

CN_DAY  EQU SEE

BP_INIT EQU = $110
- CA_BTINT EQU $112

CA6TFP  EQU ~  s1i4
. CA_GTSTR ERU . $1f8 .
CABTLIN EQU . - $118 o
“'BV_CHRIX (EQU -~ $11a - o

CRIEXEC EQU . sliC

it Qperit'__igg'_sfst_en_ Q'H_seté' ar;gi_ equates

T TS
T TR
SBVRIP SCEQU T 458

“',;j“g'j;;‘nT_RCLtn

cessing each job can be looked after by the
scheduler, which runs in Supervisor mode.
If at any time a job wanted to go into Super-
visor mode then it is fully able to do so, but
the act of entering this mode immediately
makes the current job the only task running
until the system reverts to user mode.

The SuperBasic interpreter is itself a job, ‘

but is a little special in that it can alter the
amount of room it takes up dynamically,
while other jobs are required to declare
their RAM requirements before they are
activated. The SuperBasic interpreter is

u#Qh sure, you have to be
able to program in 68008
machine code”.

ERR_EF .

- ERR_BP
ERR_OV
ERR_BL
RET_STR
RET_FP
RET_INT
OPEN_INX

- OPEN_INS
OPEN_NEW
OPEN_OVR
OPEN_DIR

gau
EQU
EQU
EQU
EQU
EQU 2
2] 3
£Qu 0
EQU 1
EQu 2
EQu 3
£Qu 4

+ Trap keys
% Trap |

EU
EQU
BT
EQU
EU ,
EQU - SR

EQU .. 8B

EQU oy 810 0
BQU "o sk
QU s
EQU . 18
Eau - 819

~ NT_CJOB
MT_JINF .
MT_FRJOB
- MT_SUSJB
MT_RELIB
©-NT_ACTIV
~ WT_PRIOR -
- NT_DMODE
 MT_IPCOM

0 0O U N -

MT_ALCHP
" HT_RECHP

t Trap 2
I0_OPEN EQU - 1
©. 10_CLOSE EQU Z.
v Trap 3. A
10_FBYTE EQU § 3
10_FLINE EQU 2
10 FSTRG EQU -~ 3 -
10_SBYTE EQU 45
~ 10_SSTR6 EQU S
 GD_WDEF EQU  $D
SD_CURS  EQU - $F
'gD_POS  EQU $10
SD_TAB  EQU $11
SDNCOL EQU . . $t4 -
- SD_CLEAR EQU $20
. SD_FOUNT EQU 425 N
~ FS_POSAB EQU T Al
FS_POSRE EQU  #43
. FG_HEADR EQU - - 447 - .-
| -FS_LOAD EQU . $4B -
“ % RI operation keys - . ..
peS i RIFLORT CEQY
- RIADD  EBU iR
- RIMULY - EQU o ¢

known as job 0, as it has a job number of 0
and a tag of zero. Don’t worry, these words
will be explained very soon.

Each job has a priority, which is a
number between 0 and 127 which deter-
mines how often the job will be executed in
a.given period of time. QDOS multi-tasks
by allocating each active job a slice of the
processor's time, and it decides how often
to give a job a time slice from that job’s
priority. If the priority is zero then the job
will never be executed, it is said to be in-
active. Other levels of priority mean that job
is active and will therefore be given proces-
sor time in due course.

However a job can be active but in a
state of suspension, either because of
some deliberate act or because it is waiting
for some action to finish. It may for
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instance be waiting for another, subsidiary
job to terminate, or it may want to read the
keyboard but is unable to because another
job is doing so.

In the November issue of E&CM |
explained that most of the calls to the
QDOS operating system are made by
using one of five 68008 trap instructions:
TRAP #0 to TRAP #4. Each of the indi-
vidual traps is delegated a certain group of
tasks, and in the case of traps with more
than one function to provide (TRAPs #1,
#2 and #3) the actual function is deter-
mined by the value of register DO on entry
to the trap. A trap is just a 68000 instruction
which switches the processor to an excep-
tion handling routine, which is essentially
similar to the software interrupt found on
smaller processors like the 6502 and 6808.
It also invokes supervisor mode, so any-
thing that is trap invoked is likely to be exe-
cuted within that job’s current time slice. In

+ By Adas Denning
# Copyright (C) 1984 Adas Denning

GET "advi_header asa”
. SIIE. 150

% A printer spooler routine
+ started 23rd Septesber 1984

» on Wednesday 26th Septeaber

CLERL

- % registers axcept AO (A4 — A7 are safel

BET_FILE LEALL . NESSAGEL, A1

certain cases this is guaranteed and is then
described as an atomic action.

TRAP #1 is used by QDOS for all its
manager routines, such as allocating
memory to jobs, creating jobs, talking to
the 8049 co-processor and so on. TRAP
#2 is used to allocate RAM for |/O (in other
words it looks after channel open and
close) and TRAP #3 looks after other I/0O
operations such as the actual transfer of
data, the screen drivers and the file
system.

A job is normally held in a file, and would
be executed from SuperBasic using either
the EXEC or EXEC_W commands. The
former loads and activates the job and then
returns to the Basic interpreter, whilst the
|atter loads and executes the job but sus-
pends the SuperBasic interpreter pending
completion of the thus loaded job. Let's
look at EXEC and EXEC_W in more detail,

» Altered fros byte-by-byte transfer to 100 bytes at a tise

“» Altered fros 100 byte at a time transfer to 4096 bytes at a tise
+ transfer on 10th October 1984 ‘ ol ; "

% Use T_PRIOR to set the priority of this job to | so that it does not

» slow Basic down too noticeably. MT_PRIOR sets the priority at the job

% whose ID is held in DI to the value held in D2. It preserves all

# registers except A0 which i's left holding the base of this job's job

» control area. If D1 was passed as -1 (for current job) then on return i

» paraseters specified in the definition block pointed to by Al. It returns
% with the ID of the newly opened channel in A0 and corrupts DO - D3 and
# Al - A3. 1f there are no errors then DO is returned as 0

¥ utility needs the 1D of the channel to which the sessige is to be .
¥ printed in RO and the base address of the string in Ale It cerrupts -

 Print st nes;aqe :

so that we can get a little more insight into

NOVE. ¥
ISR

.oel ‘,." b

MOVER

BUF LEN EQU 100 ) Llnqthhn§ input buffer r $BUF_LEN,D2 Fetch filename 4rnl‘:hann;l-"'
3l © .7 MOVEQ #-1,03 7 ey
HEAP_ROON EQU 4098 Length of comson heap ar nted 3 o ) :
bapie ‘ ot R CULEAL T BUFFER, A1
BRA.S START P Ignare standard forsat code - BVEL $10_FLINE,D0 é'
oe.L 0 _ - TRAP [ . A
oC.M $4AFD Standard forsat identification ) MVE.L  A0,-(A7) Save console chanoel 1D
DC.W 7 Prograe nase . : )
oc.B “SPOOL_1” 0 s Now open the collected filename for shared input (s0 that other jabs

% it will hold the true job ID ' . LEAL BUF_POS, A0 Get ready for 10_OPEN call by
5 . susa.L 81,01 converting line fetched to a
START_P  HOVER §MT_PRIOR,DO Set priority ; NOVE.N  D1,(AO} slring,lrengving LF.ffDI count
' NOVER - #-1,D1 of this job y MOVER - BOPEN_INS,D3 Open this #ile for input
. MOVEQ 1,02 to t . - MOVEQ $-1,01 .
" TRAP . M NOVES  #I0_OPEN,DO
’ ' .- TRAP . B2 _
% Use the UT_CON utility routine to open a console device (CON_) with the - ISEL b0 Error? ¢
BEQ.S 60T_FILE No - so continue

- PBLOCK, AL Open up specified console device ¥ corresponding to this code to the channel whose ID is held in AO. AIL
MOVE.W . UT_CON,A2 : ¥ registers are preserved by the call - i '
ISR Ry S Cot : :
SIS D0 Error? v < MOVELL . (AT)4,A0 Else retreive console channel 1D
- BNE _ ‘.JQI_END g L Yes, so leave sl ~ MOVE.W  UT_ERR,A2? " and write requisite error message
R T e T MR S T R L ISR LA (A2) C7to it. Thes try again, a
» Use the UT_NTEXT utility routine to print a prospt on the screen. This GET_FILF R g Al 3

UT_NTEXT, A2
(A2)

% Use the 10 FLINE trao to collect a filenase froa the kevboard (the

# input device to our console channel). 10_FLINE requires the 1D of the

2 channel from which the data is to be read in RO, a timeout in D3, the K
» length of the butfer to which the line will be collected in D2 and”

& the actual address ot the butfer in Al. All registers are preserved

s except DI which halds the nusber of bytes tollected (including the L/F

+ which terminated the input) and Al which is updated to the next free

+ buffer position. The error 'buffer full’ can be returned but it 1s . i
“. .| -# unlikely to be in this case; we ignore it anyway' Ty s,

# ran exasine the file if necessary) using [0_OPEN. This trap requires
“# the job ID in D! (or -} for current job) and the open access in D3 as.
+ a byte key. A0 sust point to the nase of the device to be opened. ALl
& registers are preserved except D0 (error return}, DI (true job 1D if -}
" was passed) and A, which holds the ID af the newly opened channel .

# I the call ta 10_OPEN above resulted in an error then the errof code
# is in D0. The UT_ERR utility routine will print out the error message

. Canh channel 1D is ':ur‘rintlyvonltﬁ.o s.t‘a:hi" s-a.P' '..mm’m'i}m h-nlicil:i.ns'
+ A), putting the consale ID in AQ sa that IO calls use that channel ° :

SOTFILE WOVE.L' (A #,AL .

QDOS and job control.

Open given filename for reading

Load the file's header into RAM

Read its length and the length of its data
area

Create a job with these specifications

Load the file into the space allocated

Close the file

Activate the job with priority 32, and a
timeout of 0 if the command was
EXEC or —1 if the command was
EXEC_W

That't the basic outline of how these two
SuperBasic commands are implemented.
Now let's examine each stage in greater
detail. Remember that both these
keywords are passed a filename as their
parameter. We'll call this file job file. Having
invoked the procedure it first checks to see
if it has the correct number of parameters
and whether they (or rather, it) is in the cor-

[atal?
i .

. Put console channel 10in AL -
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" rect format.

It then uses trap #2 to open the file. The
actual function performed is IO_OPEN,
which involves DO holding the code for 10
OPEN (1), D1 holding the ID of the job for
which the file is being opened (the Super-
Basic interpreter — job 0 —in this case), D3
holding the code under which the file will
be opened (probably 1 for shared read
only) and AO pointing to the filename. The
trap is then executed and the channel is
opened. Or not. If there was some error,
such as the file not being found or not
enough memory, the DO is returned hold-
ing some value other than 0. This applies to
all QDOS traps, DO being equal to zero is
the only indication of success. Any other
values of DO are actual error codes, which
would normally be passed back to Basic
and reported.

Assuming success, all other registers
except A0 are returned unharmed, but AQ
holds what is known as the channel ID.

LISTING 2 Continued:.:

This, like the job ID is a long word (four
bytes), and is of fundamental importance.
To communicate with a channel you must
have its ID. Note that there is no direct con-
nection between the #channel numbers
used in Basic and the ID returned by |0_
OPEN.

Having successfully opened-our file we
must now read its header into RAM. A
header is in this case 14 bytes long
(assuming a microdrive file) and is laid out
as shown:

longword filelength

byte access (unused)

byte type (0 for all except SEXECd
files, whenitis 1)

long word data space length for SEXECd
files or zero for normal files

fourbytes currently unused

All EXEC / EXEC_W needs to do is check
whether or not the file type byte is 1 and if it is
read the file length into register D2 and the

data space length into D3. The header would
be read into RAM with the FS_HEADR trap,
which is trap #3 with DO = #47. This requires
D2.W to hold the buffer length (minimally 14,
but 15 for safety), D3.W to hold the timeout
(see below), AQ to hold the channel ID and A1
to point to the address of the buffer into which
the header will be read. Assuming no ermors
the file length and data lengths can then be
read with two simple MOVE.L instructions,
and away we go.

The next trick is to create the job. The man-
ager trap MT_CJOB does this, and it is
invoked by loading DO with 1 and doing a trap
#1. It requires D1 to hold the ID of the job
which will own the new job, and as this is
going to be the SuperBasic interpreter this
would nomally be zero. D2 and D3 hold the
code length and data lengths respectively and
A1 holds an absolute starting address or zero.
This would normally be zero as we don’t want
to rely on absolute addresses in a 68000
system. Putting 0 in A1 makes QDOS allocate

HOVE.L
HOVE.L

A0, - (AT)
AL,AO

save file channel ID on stacl
sake console current channel

¢ Use UT_NTEXT an& [0_FLINE as before to collect the device name of the
# channel to which the data is to be printed )

BET_OUTP LEALL

NESSAGE2, Al Print 2nd sessage to console
NOVE.M  UT_MTEXT,A2 to it. i
JSR (A2)
MOVEQ $BUF_LEN,D2 Get printer device specification
HOVER $-1,03 ¢rom console and apen it as file
LER.L BUFFER, Al
HOVEQ $10_FLINE,DO
TRAP 132
MOVE.L  AO,-(AT) Save console channel ID
LEA.L BUF_PQS, AQ Paint to start of string
Supa.L 81,0t ‘Remove’ traiiing L/F by reducing

[} the character count by |
MOVE.W D1, (AQ) Save count at start of string

to opeﬁ the printer device for exclusive output

-

Use [0_OPEN again

MOVED BOPEN_NEW,03 v
" MOVER #-1,D1

HOVED #10_0PEN, DO

TRAP 82

TST.L Do Error?

BEQ.S §0T_QuTP No - so continue

& 14 10_OPEN above failed then use UT_ERR as befare to priat error aessage
# to console channel; then collect name again and repeat unt:l nc error

MOVE. L A7) +,A0 Retrieve console cranrei [D
MOVE.W  UT_ERR,A2 print requisite error message
JSR 1A2) ]

BRA.S GET_QUTP and try again

# Ne no longer need the consolaso we can cloose that chanrel. First

+ swap its channel D at the top of the stack with that of the newly

# opened printer device and then call 10_CLOSE. This trap just needs the
# channel ID in A0 and all registers except AQ are preserved

SOT_OUTP HMOVE.L (A7) +,Al .Swap console and printer channel
NOVE.L  A0,-(A7) IDs on stack and close the
MOVE.L  AL,A0 console device,
NOVEQ #10_CLOSE, DO ’
TRAP n

# Now allocate sose cosson heap space for a large buffer-to trinsfer
¢+ bytes fros the file to the printer. We #irst try to clais as sany bytes

& the tiseout in D3 lit's preserved fros I0_FSTRG, sawe don’t need to

* s we can (HEAP_ROOM), bbut if this fails then D0 will contain an

+ error code. If this is so then we divide the amount of roam we require
# by 2 and repeat the process until we have space or until DI is less

% than or equal to !, when we return with no transter as there is not

¥ enough rooa. NT_ALCHP requires the job 1D in 02 {ar -! for the current

# job) and the nuaber of bytes required in DI1. All of DO ta D3 and A0 to
# A3 are corrupted, with D! holding the nuaber of bytes allacated and AQ0
¥ pulntan to the beginning of the area allocated :

: MOVE.L ~ SHEAP_ROOM,D!
BET_ROOM MOVEQ $-1,02

" MOVER  #NT_ALCHP,DO
TRAP §

- T8 Do . Error?

" BEQ.S  GOT_AREA No
’

LSR.L #1,01 Divide space required by 2
CHPI.L  #1,D1 [ DI(= | then stop with error
B6T.S BET_ROOM else try again
BRA.S FILE_END

# Once area is allocated save address of area in' A3 and bytes im area in
# A2, as neither of these registers are corrupted by later traps

GOT_AREA MOVE.L
HOVE.L

"Di,AZ
A0, A3

# Collect input file ID from stack and use I0_FSRTE to read bytes #ros it
# into common heap buffer. [0_FSTRE fetches a string of bytes froa the

# channel whose 1D is in AO. It will fetch up to 02.W bytes depending on:
% the timecut in D3. M and EOF being reached. The base address of the

® buffer aust be in AL, [t returns with the nuaber of bytes collected in
# DLW, an error code or zero in DO, and Al updated to point to the next
* free position in the buffer. All other registers are preserved

FILEP. MOVE.L  &(AD),AO et file channel ID from stack
* MOVER $10_FSTRE,D0 Fetch (HEAP_RQOM bytes froa file
ROVE.L  AZ,D2 Put area length in DZ
NOVEA.L  A3,A1 and area start in Al
HOVER $-1,03 infinite timeout
TRAP 3
KOVE.L  DO,-(AD) Save error return

+ Use 10_SSTRG to send these bytes to the printer device. This trap
* requires the ID of the channel to which the bytes are to be sent in A0,

v 3¢t it again) and the base of the buffer from which the Dytes are tg be
# fetched in AL, It returns with an error report or zero in DO (we ignore
it anyway), the nuaber of bytes sent in D1.W and the updated buffer

# position in Al. ALl other registers are preserved.
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MOVED #10_SSTRG,00 Gend these bytes to printer JOB_END  MOVE.W
MOVE.L  4(A7),A0 Retrieve printer channel ID JSR
MOVEA.L  AJ,AL put area address in Al
" MWOVE.L  DI,D2 and bytes collected in D2 END_JOB  MOVEQ
TRAP 3 HOVED
TRAP
+ 14 10_FSTRG returned EOF then the process is over, so we can leave
¢+ Console
MOVE.L  (AT)+,D0 Retrieve error return .
TST.L DO End of file? peLock  DC.W
- BED.S FILEP No, so continue DC.w
DC. M
+ Use 10_CLOSE to close the printer channel then the file channel, both 0C.W
+ of who's IDs are on the stack. oC.u
c.w
FILE_END MOVE.L  (A7)+,A0 Yes, so close printer
HOVER #10_CLOSE, DO MESSAGEL DC.W
TRAP # : oc.s
MOVE.L (47)+,A0 and close file
HOVEQ #10_CLOSE, D0
TRAP 2 NESSAGE2 DC.W
BRA.S END_JOB 0C.B
* Now force release the job (a M1t heavy, perhaps, tut 1t certainly
¥ snsures success'). Also, if one of the earlier errors causes a Jusp te BUF_POS  DC.W
¥ this point then we can use UT_ERRO to send the error sessage to the »
* cossand channel. UT_ERRO is identical to UT_ERR except that 1t requires BUFFER  EQU
# no channel ID as it autosatically uses channel 0 (14 1t s sree, chanrel
+ 1 if not), ' ’ END

device specification

UT_ERRO, A2
(A2)

$T_FRJOB,D0
1,01
3

Then ki1}l this job.

0 No border

4 black paper green 1nk
440 width

30 height

3 X position

13 Y position

12

‘Print file:

16

‘Printer device:

an area for the job, and this will be its starting
address. The trap retums with the ID of the
new job in D1 and the base address of the
area allocated in AQ.

Now we need to load the code of the job
from job_file into the area allocated. We use
another trap #3 routine here, FS_LOAD. This
is DO = $48, with D2 containing the length of
the file, D3 containing the timeout, AQ holding
the channel ID and A1 holding the address to
which the file will be loaded.

We now call IO_CLOSE (trap #2,D0 = 2)to
close the file whose channel ID is in AO when
we make the trap, and all we need to do now
is activate the job. This is done with another
trap #1 routine, MT_ACTIV (DO = $A), which
requires the ID of the job to be activated in D1,
the priority with which it is to be activated in
D1, the priority with which it is to be activated
in D2 and the timeout in D3. Here the timeout
is zero if the command invoking all this was
EXEC, or -1 if we used EXEC_W.

That's it, really, but there’s little point in us
writing a program to do all this when all we
need to do is type EXEC filename, is there?
Instead we're going to explain job ID2, chan-
nel IDs and timeouts a little more and then
write a program which will mutti-task.

IDs and fimeouts

To recap, whenever a channel is opened or
job created, QDOS retums a number which
uniquely identifies that job or channel to the
system. This is of course its ID, which in both
cases is a long word of data. This long word
can be further split up into two words, the first
of which bears a relationship to the number of
channels opened or jobs created since the
machine was last reset, and the lower word of
which has something to do with the actual
number of jobs or channels currently present.

The SuperBasic interpreter has an ID of
zero, and we can never change this —we can't
remove the interpreter from the job list and
then recreate it later to give it another job ID.
The next job to be created will be the given the
ID $00000001, which corresponds to a job
number of 1 and a ‘tag’ of zero. If we created
another job we would find that its ID is
$00010002, which means that it is job number
two with a tag of 1. If we then killed our first job
and loaded in another, this last job would be
given a job ID of $00020001, as the tag still
rises but the job number is allocated accord-
ing to the number of jobs in the machine at the
moment.

Later on we'll find that it is often useful to
talk of a job in terms of its job number and its
tag, as these two numbers individually are a lot
easier to remember than the entire long word
ID — especially if we choose to represent it in
the rather more natural decimal.

An awful lot of the QDOS routines require a
timeout. This is simply a measure of the time
that the processor will spend doing the job of
the particular trap before it retums to the cal-
ling program with failure or partial success. If
the timeout is zero then the routine will, in most
cases, try to do what it can. For example if we
called a trap to collect bytes from a channel
with zero timeout then it would collect as
many bytes as there are to get. If we called the
routine with infinite timeout (ie —1) then the trap
would not retum until it has either finished
completely or had an error condition. The only
real exception to this is MT_ACTIV, which has
only two valid timeout values — 0 and —1. A
timeout of zera in this case activates a job and
resumes, while a timeout of —1 activates a jab
and waits for it to finish. The upshot of this is
that the two most common timeouts that we
are likely to use are 0 and —1. Naturally most of
the routines which accept timeouts become
non-atomic if the timeout is not zero.

[
The printer spooler
Now for our program. This is a very simple
printer spooler routine which allows you to
print a document (or indeed copy a file to any

other device or file) while other operations

#The routine allows you
to print a document as a
background or foreground
task”.

such as a Basic program are going on. By set-
ting the priority of this job to 1 we ensure that
it is the most background of background
tasks and is therefore unable to after the
speed of the SuperBasic interpreter very
much. If on the other hand we wanted the print
to continue as the foreground task whilst
Basic or whatever proceeded as something
less important, all we need to do is change the
priority to some other value. Remember that
until we do something about it the SuperBasic
interpreter and all jobs activated by it have a
priority of 32.

For the purposes of this article we must
assume that you have an assembler, and in
fact if you have the Metacomco assembler
then you will not need to change any of the
source. Other assemblers follow slightly
different conventions, particularty in the area
of assembler directives, so check your
assembler documentation carefully.

The file mdv1_header_asm (Listing 1) is
first included in the assembly. This file just
consists of all the QDOS declarations, keys
and equates which we use later on. We then
declare the data size of the program as being
150 bytes. If your assembler doesn’t have a
directive like this, the best thing to do is to load
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the assembled code into a safe area of RAM
and then resave it using SEXEC.

The program itself starts at the BUF_LEN
declaration. The symbol BUF_LEN is 100 and
the symbol HEAP_ROOM is 4096; we'll be
using these a little later. The first instruction in
the program is a BRA which jumps over a few
bytes which declare the job as being in
standard QDOS format (ie the word starting at
the 6th byte is $4AFB and this is followed by
the job name).

The main code starts at START_P. The

MT_PRIOR trap is used to set the priority of
the current job (indicated by a job ID of —1) to
1. We then use one of the thoroughly useful
utility routines to open a console device. The
various parameters of the window of this
device are declared in a parameter block
further down in memory called PBLOCK. UT_
CON calls IO_OPEN and retums the ID of the
newly opened channel in AQ. If there was an
emor then DO is non-zero, so we test for this.
Assuming everything is OK we then print a
message on our console which says ‘Print
file: . This is a message to the user telling him
to type in the name of the file which he wishes
to print. To collect the filename we use the I0_
FLINE trap, which is very useful as it allows the
line to be edited before ENTER is pressed, in
just the same way as in a line of Basic. The
program's data space starts at BUFFER, to
collect the filename.

“At any one time I've had
up to 61 jobs runningon a
machine simultaneously”.

When IO_FLINE retums D1 contains the
number of characters collected, including the
line feed which terminated the input. We're
going to use the filename in a call to IO_OPEN,
so we first have to get the string into QDOS
format. A QDOS string is a string of characters
preceded by a word containing the character
count; a word is reserved at BUF_POS where
we can put the string length. The first thing to
do is decrease the length of the string by 1, as
we don't want to send the line feed to
IO_OPEN. We now store this string length in
BUF_POS and call IO_OPEN to open the file.
Notice that D3 contains the code for open or
shared read, so that other programs can
examine (but not write to) the file at the same
time as this one.

If all succeeds here then save all the chan-
nel IDs on the stack and print another mes-
sage, ‘Printer device: '. This is a prompt for the
channel on which we have the printer. We
could enter seric, as | do for my Epson, or
mdvi_dump to save the text to a file called
mdv1_dump. Any valid QL device which sup-
ports output can be entered in response to
this prompt. We again use IO_FLINE toreadin
the new string, taking the same precautions as
before. Once a valid filename is obtained it is
opened for exclusive output and the console
closed as it is no longer needed.

The next bt is rather flash. The area
between the system variables and the trans-
ient program area is called the common heap
space, and is available for use by any job that

needs space. So we ask for 4096 bytes of it. If
we don't get it, we divide the amount we're
asking for by 2 until eventually we either get
enough room or discover that there is abso-
lutely none available. In the latter instance we
just kill the job and retum to Basic. If we can
get the room then we enter a loop in which
data is read from the input file using 10_
FSTRG and sent to the output file using IO_
SSTRG. IO_FSTRG is very similar to 10_
FLINE except that we tell it how many bytes
we want to collect, and a line feed is not taken
as a terminator. IO_SSTRG is exactly its con-
verse — it sends a predetermined number of
bytes to a channel. When IO_FSTRG has
reached the énd of the input file, it retums End
Of File, but nothing is done about that until
AFTER the IO_SSTRG call as there may be
some residual bytes to send.

When all is well and the end of file has been
reached, we close our two files and kill the job.
Kiling a job requires a call to MT_FRJOB
(force release job’), which removes the
specified job and any subsidiaries from the job
table, making the space which they occupy
available to other jobs. The act of killing a job

active cursors on the screen, press CTRL-C.
This will circulate around all the jobs awaiting .
keyboard input, but as you're only likely to
have SuperBasic and this job resident when
you first try it out, you only need one press of,
CTRL-C to switch between the two jobs.

Further issues of E&CM will contain many
examples of multi-tasking QL programs, but
remember the cardinal rule — ANY program
which is self contained and does not require to
do anything naughty, such as clearing the
whole of RAM, will multi-task. It really is that
simple.

Important things to remember are that
when a job is first activated registers A4, AS
and A6 are set up to particularly useful values.
A6 holds the address of the start of the job,
(A6,A4.L) points to the start of the data area
and (A6,A5.L) points to the end of the data
area — that is, the end of the job. Also,
remember that each job has its stack at the
top of its data area — and this grows down-
wards!

When there are a large number of jobs run-
ning in a machine at any one time (and I've had
61 so farl), it would be useful to be able to have

“Any program which is self contained and does not
require anything naughty, such as dearing the whole
of RAM, will multitask”.

also releases any common heap space which
it might have owned.

When this program has been assembled
and saved to drive, possibly with the filename
print_exec, it can be loaded and run at any
time simply by typing EXEC mdv1_print_exec
and pressing ENTER. To switch between

some degree of control over them from Basic.
I've just written five procedures and one func-
tion to do just this, and they'll all appear in the
next issue of E&CM.
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